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inventor is a man who supplies the country with new 


The difficulty of cleaning the streets not only is per-| and valuable forms of industry ; by means of his new 


enpial, but it is one that becomes more disagreeable, 
and yet more imperative, with the increase of traffic 
and the growth of population. The streets of New 
York are frequently choked by the throngs of vehicles 
even in the best of weather, and of course a heavy fall | 
of snow makes matters worse. In addition to the| 
trouble thus caused, the accumulations of snow are 
sources of annoyance to pedestrians, and the filth col- 
lected in the slushy mass is a serious danger to health. 

The expense of carting away the snow has been vari- | 
ously estimated to range from seventy-five cents to one | 
dollar per cartload ; but even at fifty cents per cart- 
load it is manifest that to properly clear the streets 
would cost enormously. Take, for example, one street | 
block 200 feet long and say 50 feet wide, having a sur- | 
face area of 10,900 square feet. A moderate snowfall of | 
three inches of snow will give 2,500 cubic feet on that 
one block of street. Assuming that in loading this is | 
packed down to nearly half—say 1,350 cubic feet —there | 
would be 50 cubie yards of snow to be carted ; and | 
allowing two cubic yards as the outside limit of "each | 
load, there would be 25 cartloads to be taken from each 
block, ata minimum cost of $12.50, or $250 per mile, | 
for every snow storm. 

The use of steam has often been suggested, and we | 
have described in our columns various forms of steam 
apparatus, but they have generally failed to give satis- 
faction, in part because they are not sufficiently expe- 
ditious, and in part because they were too expensive. 
In New York, Lockport, and other cities where steam 
distributing companies have laid mains, attempts have | 
been made to melt off the snow by turning upon it | 
live steam. This plan melts the snow very fast, but in | 
nearly every experiment there has been an enormoas 
loss of free steam in proportion to the work done. 

Recently, Mr. Charles E. Emery, C.E., Chief Engi- 
neer of the N. Y. Steam Company, has employed a 
novel apparatus with such success that it bids fair to 
solve the problem. While it is probable that it can be 
operated more expeditiously and economically by using 
steam taken from underground supply pipes, its use is 
not limited to this supply. Any locomotive or movable 
boiler could be employed. All that is needed is to 
keep the steam in contact with the snow without let- 
ting a great portion of it escape before touching the 
snow. For this purpose a broad, light, rough, and 
strong sled, with openwork runners, is fitted with a 
short pipe passing through the top of the sled, having 
a hose coupling at its upper end. A tarpaulin, or can- 
vas spread, about feet square, made steam tight, 
extends from the sled as a center, and the hose coupling 
passes through it. The tarpaulin is piled on the sled 
until it isdrawn to the place for beginning work ; the 
tarpaulin is then spread out upon the snow to its full- 
est spread, the edges are tucked into the snow, connec- 
tion is made by hose from a boiler or steam pipe to the 
sled, and the steam is turned on, a pressure of 40 pounds 
being sufficient. The steam cannot escape into the 
air, but is held right down to the work required of it ; 
and ina very few minutes the deepest snowbank or 
the iciest packed roadbed yields to the heat and runs 
off as water. By repeating this operation a street can be 
cleaned in a very moderate length of time and at small 
expense. The three inches of snow on 10,000 square 
feet of street on a block, if removed by carts, would be, 
say, $12.50. The melting process would require that) 
the tarpaulin should be shifted sixteen times to cover | 
the street 200 feet long and 50 feet wide. Making the| 
excessive allowance of 15 minutes for each shifting of} 
the tarpaulin, the street would be melted off in four 
hours. The cost would depend upon the amount of 
steam used. That is a difficult matter to calculate, for 
it would vary according to the temperature of the air 
and of thesnow. The N. Y. Steam Co. charges $1 for 
2,000 pounds of steam, which would melt from six to 
seven tons of snow, and on that basis the steam would | 
cost from three to four dollars per block, and the labor 
of attendants, ete., probably as much more, say $8 per 
block, or $160 per mile 


| 














To carry out such an undertaking, even where there 


are steam mains already laid, would call for a consider- 
able outlay. Steam plugs, like fire hydrants, would be 
needed on every corner, and melting would re- 
quire about 100 to 125 feet of steam 


each 


hose, capable of 


| sustaining a pressure of certainly over 40 pounds tothe 


square inch, and preferably 80. It is probable that a 
private company could be organized to do this work. 
The plan has been successfully operated, And it seems 
to present a practicable and economical escape from 


our streets during the winter months. 
—o 6 + oe 
A GOOD RULE DOUBT MUST BE RESOLVED IN FAVOR 
OF THE INVENTOR. 
The question is sometimes asked why it is that the 
examiners of the Patent Office are so liberal in the al- 
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lowance of patents, especially in simple things. The 
answer is obvious. It is clearly their duty, under the 
(law, to exercise the greatest degree of liberality toward 
the inventor, and to do everything in their power to 
facilitate him in securing his invention by patent. The 


the present disagreeable and dangerous condition of | 


inventions he enables the public to save time and money 
in the performance of labors, and he supplies the people 
with all manner of comforts and conveniences. In the 
earlier days of the Patent Office, the examiners did not 
80 fully appreciate their relations to the inventor as at 
present. 

Many of them were in the habit of officially acting 
against the inventor by finding flaws in his devices, 


|and rejecting if the thing was simple, or if there was 


doubt of novelty or reality of invention. They used 
to act upon the idea that their chief duty was to re- 


fuse patents. This was all wrong. The constitution 


expressly provides that the useful arts are to be en- 


couraged by the grant of patents. It isto grant pat- 
ents that examiners are chiefly employed in the Pat- 
ent Office. The simple inventions for which patents 


| 
| are asked are the most numerous aud the most valuable 


If errors are to be made, let them be in 
It is better to grant a hundred 
than to re- 
however 


to the public. 
favor of the inventor. 
erroneous patents, which are worthless, 
fuse a single patent for a new invention, 
simple. 

Doubt should in every case be resolved 
ventor’s favor. A recent trial before Judge 
the U. 8. Court, Indiana, well illustrates this. 

This was an action in equity based upon letters pat- 
ent No. 273,023, granted to Orlando W. Butler and 
Thomas W. Kelley, February 27, 1883, for an improve- 
ment in paper for cards and circulars. The purpose of 
the invention was to supersede the expensive and cuin- 
bersome method of pasting separate cards upon wed- 
ding invitations and similar papers by substituting 
therefor a card having two or more folds upon which 
the desired number of panels to represent cards are 
embossed or pressed out. On these raised panels the 
printing may afterward bedone. When the invitation 
is folded, the unsightly cavities produced by the pro- 
cess of embossing are concealed from view by one of 
the flaps of the paper. The eards when finished have 
the same general characteristics as their pasted prede- 
cessors ; but, in addition, they are more symmetrical 
and uniform in appearance, can be manipulated with 
greater ease, are less liable to become soiled, and are 
about fifty per cent cheaper. The invention has re- 
ceived the marked approval of dealers in stationery 
and of the public. The patented cards have gone into 
general use, displacing the old devices referred to. 

The defenses were lack of novelty and invention, and 
that the complainants are not joint inventors. 

Judge Coxe said the proof demonstrated that the 
field in which the complainants operated was at best 
a narrow one, and the question arises, Is the patent, 
though it cannot be defeated for want of novelty, void 
for lack of invention? To this question it is by no 
means easy to give an entirely satisfactory answer. 
Each case must depend upon its own facts and cir- 
cumstances. The perplexities which surround such 
controversies cannot always be solved by an examina- 
tion of adjudged cases. The serve to illuminate the 
paths to be traversed ; but he who desires to select the 


in the in- 
Coxe in 


right one must depend largely upon his own judg- 
ment. Although the present case is very near the 


border line between invention and mechanical skill, 
it is thought the doubt which arises should be re- 
solved in favor of the patent. No one ever did be- 
fore what the complainants did—viz., produce an in- 
vitation card with two or more folds having panels, to 
represent cards, embossed thereon, upon which the 
printing is afterward done. This particular structure 
is new, useful, and inexpensive. ‘aine popu- 
lar ; it supplies a need. Time and thought were re 
quired in its development. The obstacles which there- 
fore could only be surmounted by skilled labor were 
Ail this required something more 
It amounted to in- 


It soon be 


entirely eliminated. 
than the labor of the mechanic. 
vention. 

The whole matter is well illustrated by 
and answer, quoted with approval upon the defend- 
One of the complainants was asked if he 
1880, persons of ordi- 


a question 
nea 
| ants’ brief. 
thought that prior to October, 
nary skill in the art would have been unable to pro- 
of by embossing upon 
paper, and the answer was: “If they happened to 
think of it; probably they would not.” Exactly so. 
It is the presence of a thought like this which raises 
an ordinary mechanic to the plane of the inventor. 


duce representations ecards 


Invention requires thought ; mechanical skill does not. 
The one is the result of mental, the other of manual, 
laction. Grant that the invention is a simple one, that 
when viewed from our present standpoint it is hard 
to understand why the idea did not occur to some one 
long before, and yet the fact remains that it never 
did, though something of the kind was long wanted. 
After giving the subject the best thought of which I 
am capable, I am convinced that to relegate these com- 
plainants to the condition of mere skilled workmen 
would be to do them a grave injustice. Inthe light of 
the present the idea of substituting hard rubber for 
other material as a plate for holding artificial teeth, or 
of providing tubular kerosene lanterns with an irre- 
versible current of air by means of deflectors, seems 
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simple enough, and yet the men who thought of these | 
things conferred lasting benefits upon the world and | 
received the rewards of inventors. 

In Crandall v. Watters (20 Blatchf., 97) the patent 
was for a box loop for carriage tops made of thin 
metal, from which the loop was struck up. It was 
used as a substitute for the old leather housing. In| 
sustaining the patent the remarks of Judge Blatchford | 
are so applicable to the case at bar that 1 quote briefly 
from the opinion. 


At page 102 he says : | 
Various old devices areintroduced. . . . Butno}| 
article like the plaintiff's, capable of being taken and | 
used for the purposes for which the plaintiff's can be 
used without alteration and adaptation requiring in- 
vention, existed before. Almost all inventions at this 
day that become the subject of patents are the embod- | 
iment and adaptation of mechanical appliances that | 
When the 
saw it 


are old. In that consists the invention. 
thing appears, it is new and useful. No one 


| 
before. No one produced it before. 


“It supplies a need ; it is at once adopted, all in | 
the trade desire to make and use it; yet it is said to | 
have been perfectly obvious and not to have been pat- | 

Where an article exists in a given form and 
applied to a given use, and is taken in substantially | 
the same form and applied to an analogous use, so as | 


entable. 


to make a case of merely double use, there is no inven 
tion ; but it is very rarely that a thing of that kind | 
secures a patent.” ° 

There should be a decree for the complainants for 
an injunction and an account, with costs. 


——-+ Oe 
THE ATMOSPHERE OF CAVES. 


The largest voluine of subterranean 
with which we are acquainted is found in Mammoth | 
Cave, Ky. Thi8 cave, or rather system of caves, is very 


atmosphere 


extensive, greatly exceeding the other two notable 
e“averns in our country: the Luray of Virginia and the 
Wyandott of Southern Indiana. 


Mammoth Cave have a combined 


The passageways of 


length of over 150) 


miles, and their area covers hundreds of acres. It is 
estimated that the entire volume of atmosphere thus 
inclosed exceeds twelve million eubic yards. In this 


underground world the ordinary atmospheric changes 
are unknown, summer and winter are unknown, and 
the heat 
night. 
Like all our larger caverns, the temperature is alike 
In the summer there is a 


of the sun never reaches its unbroken 


at all times and seasons. 
brisk outward current, having a temperature of 53° to 
54°. This current is doubtless fed by certain leakages 
of air which filter through the sinkholes, which dis- 
charge their moisture at certain points in the cave 
system 

In the winter, there is a current of air setting in- 
ward. This is not 
fourth of a mile from the entrance. It 
depresses the thermometer a few degrees, and its effect 
upon the humidity of the air is evident at the distance 
of three-fourths of a mile. 

For the first time 
been carefully made as to this unique body of atmo 
The dryness of the air has often been no 
ticed, and the resultant 
matter of 
1812. 

In the “ Gothie Gallery,” several miles underground, 
visitors have been wont 


perceived at a distance of one 
nevertheless 


hygrometric observations have 


sphere. 
niter beds were esteemed a 
during the war of 


national importance 


to deposit their cards, and 
these cards have remained for years, fresh as new, save 
where moist finger prints have left behind them the 
geriuis of mould. 
still the dust, 


soil a polished shoe. 


The ground is seemingly dusty, but 
if stirred, will not rise in the air, nor 
In these portions of the cave 
which seemed destitute of moisture, the wet and dry 
bulbs of the hygrometer showed the same figure, the 
variations seldom exceeding one-fourth to one-half a 

The humidity ranged between 96 and satura 
With the thermometer at 54°, the wet 


would range between 53! 


degree. 


tion bulb | 


and 54°, and the dew point 
535° and 537, 


would be between The singular fact 


was noted that the same temperature prevailed at 
the roof as upon the floor of the cave; and where 
differences of 200 to 300 feet 


the thermometer would be 


of elevation occurred 
depressed one or two de 
grees at the higher as compared with the lower alti 
tude. 
stant 


The humidity would, however, remain a con 


This can be accounted for only on 


that the 


quantity. 
the supposition of air. 
mitted 


moisture during the first stages of its descent. and be 


supply slowly ad 


from above, is chilled by the absorption of 
comes slowly warmed 


seent of 300 feet. 


before conipleting its full de 
Mould 


occurs A 


is rarely seen in the cave, 
but wherever it snowy whiteness and lux 
uriance of growth are noted 

One avenue of the cave is devoted, with excellent 
success, to the growth of mushrooms, and no doubt 
such an atmosphere might have an industrial value 
for other purposes. 
live, and get 
The 
lack of light was, no doubt, one reason of this; but 
the hygrometric condition of the air, of which! 


Several consumptives once tried to 


well, in the cave. But the result was disastrous 


nothing was then known, by greatly retarding healthy 
perspiration, doubtless hastened the fatal result. 
R. NORTON 
— . > +> " . 
DIRECT USE OF STEAM AS MOTIVE POWER OF 
AEROSTATS. 

M. Duponchel, Chief Engineer of Ponts et Chaussees, 
became convinced that the substitution of hydrogen 
for heated air as the source of ascensional power, while 
in some respects a progress, had operated to turn aside 
the new science of aerostation from its natural chan 
nel. He believed that the modest Montgolfier balloon of 
Pilatre de Rozier, carrying with it its own ascensional 
organ, was nearer to the solution of the problem than 
the great captive balloon, fresh in the memory of every 
one. General Meunier, member of the Institute at the 
beginning of the century, had fully determined the 
construction of aerostats designed for the transforma 
tion of vertical into horizontal motion. For this end 
he gives the balloon an envelope of fixed shape, with 
two separate cavities of variable volume, not commun 
icating with each other; but being so constructed that 
as one expands under any given conditions, the other 
contracts in exact proportion. 


M. Duponchel thinks that he thus will arrive at the | 


solution of the The 
school of mechanical solution having only succeeded 


problem of guiding balloons. 
in constructing toys, and having reached their limit, 
the study of bird movements must give place to bal 
loon aerostation. To-day, after the results obtained 
by MM. Tissandier, Renard, and Krebs, the velocity of 
aerial currents presents the principal difficulty. Upon 
the surface or under water, a steam vessel capable of 
19 feet can be 
movements in the midst of currents never exceeding 
one-half that velocity ; but 
of winds whose ordinary velocity 


reaching a velocity of master of its 
the aerostat, in the midst 
is 30 to 40 feet, and 
which may be as great as 130 or 160 feet in tempests 
must be capable of a higher speed if to be used at all 
times. 

M. Duponchel has concluded that a velocity of 60 to 
100 feet, 
obtained with a fish-shaped balloon of 700,000 cubic 


enough for all ordinary conditions, could be 


feet capacity, 282 feet long and 70 feet 6 inches high, 
half filled with hydrogen, and hence having an ascen 
sional force of 26,460 pounds. For velocities of 30, 60 
or 100 feet, 60, 480, and 
spectively required. It is perfectly evident 


1,620 horse power will be re 
that no 
available for the pro 
But this 
enormous motive power, though beyond the scope of 


machinery known to us will be 
duction of such power as this in a balloon 


our machinery, can be obtained from the direct em 
ployment of steam as heating agent in a Montgolfier 
balloon, following in the footsteps of Pilatre de Rozier 
Thus, if we inject into a volume of 35,000 cubic feet of 
hydrogen, contained in the aerostat just described, a 
quantity of steam sufficient to raise its temperature 78 
Fah., its volume is dilated 22 per cent, giving an extra 
ascensional force of 3,000 pounds, or the equivalent of 
700 horse power for one hour. Two systems are de 
scribed by M. Duponchel. We shall only speak of the 
first. 

An aerial fish of the Meudon model, but with rigid 
envelope, is the base. Its interior is divided by a flexi 
ble membrane into two parts, the upper containing hy 
less expanded by the 
Vertical 
and horizontal fins are used to determine the move 


drogen gas, that can be more or 
injection of steam into the lower chamber 
ments. By shifting ballast the aerostat is inclined and 
steam is injected, expanding the hydrogen one-fifth of 
its volume. This causes it to rise and move forward 
owing to its inclination. When the gasis cool, the 
aerostat is brought again into a horizontal position, o1 
inclined the other way, by further shifting of the bal 
last, and allowed to descend. When near the ground 
the ballast is again shifted and the hydrogen heated 
so that by a succession of undulations the movement in 
advance is obtained 
In the case of a balloon of 700,000 eubie feet capacity 

the maximum elevation would be 9,800 feet, and the 
undulations in a distance of seven miles would be gone 
over in 33 minutes, thus giving a speed of 1514 miles per 
hour, nearly, with the expenditure of about 350 pounds 
This would necessitate renewal of fuel about 
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of coal 
every 30 miles 
— +o 
PROPULSION FOR OCEAN STEAMERS BY THE STEAM 
JET. 
Having recently in your columns discussed the prac 
ticability of the propulsion of boats by using a jet or 


current of compressed air as our motive agent, the 


question very naturally occurs, Must we necessarily in 


this matter limit ourselves to small motors and smal 
boats? If so, the application is somewhat limited, and 
we fail to take hold of a thing of really general in 
terest 

The plan which I suggested in that article does actu 
ally seem restricted in its extension by its own terme 

It involves a reservoir. which is to be filled before 
starting, and the energy therein stored gives us our 
limit, and it must, of course, be narrow. A period of 
a few hours at the furthest is all that we can command 


This of itself is certainly of immense practical value ; 


| 


balance in 


but we will try to look for something better. We need 
to keep the open sea; we need a power which we can 
renew incessantly, as we now generate our steam Can 
we do it, and still use, in the manner which I have sug 
gested, direct propulsion ? 

I belive the thing is practicable, and I will try to show 
it. We may, of course, make use of compressed air for 
driving our largest ships precisely in the same way as 
directed by me for the Whitehall boat. It is merely a 


question of the size of the jet or jets. One-sixthor one 


tenth of a horse power, as with the boat, or 1,000 o1 
5,000 horse power, as with the ocean steamer, what 
does it matter If the smallest will do its work, the 


largest can be equally trusted for its full efficiency 


We can certainly employ compressors by means of 
which ‘the entire power of the steam generated con 
stantly shall be as constantly employed in keeping up 
a steady pressure in a suitable reservoir, from which 
the air jet or jets beneath the ship's bottom are sup 
plied, and by which the ship is driven forward, pre 
This is surely possible, and if 
but this 


is by no means the plan which it is my object here to 


cisely as was the boat. 
we can drive the boat, we can drive the ship ; 
propose, 

In the double transfer of energy which has been here 
mentioned, we encounter loss, and it is a loss that seems 
to me not necessary and not advisable, Itis true, we 


have counteracting advantages which vastly over 


their gain the loss which we shall have 
made, and were there no other way but this, I should 


We dis 


be prepared to advocate it most strenuously, 

pense with such an enormous amount of weight 
gine and driving machinery, as well as saving the im 
mense space which they now oceupy Our steamers, 


freed from the huge bulk with which they are now 


loaded down and lumbered up, would almost double 
their capacity by the very fact. ‘But, as | stated, the 
loss by transferring the energy of the steam into that 
of compressed air | propose to save 

My plan is to propel the ship by jets of live steam di- 
rect from the 
meaning, I will take aship of definite size, as 1 did in 


boiler. To illustrate and enforce wy 


the case of the boat It shall be a steamer which Is 


using in her daily work a constant service of 5,000 


horse power. Her boilers supply steam to that extent, 


and we have it at command. I propose to make no 
change in them ; they go on doing their present work 
All that I do is to change the direction of the steam 
pipe from each boiler. It no longer goes to the eylin 
der or cylinders, It goes to make its exit as directly as 
possible by the side of the keel 

This is a mighty change from al! present plans l 
am prepared to find my views rejected as being entirely 
unworthy of perhaps even investigation, | am pre 
pared to find them presently adopted in, it may be, 
modified forms, for 1 believe that they embody true 
principles, which will prevail 
identical with 


The 
point of exitof the discharge pipe is lateral to the keel: 


My designs in the case of the ship are 


those which I the case of the boat 


specified ll 


the body of water on which the steam expends its pro 
jectile force is, in this instance, three feet in width, the 
longitudinal confining wall being at that distance from 
the keel 


In a ship of this size I propose that each jet be 


; 


matched by one on the opposite side of the keel, and 
that there be two of these pairs, the first pair being 100 
WO feet This, 


J our pipes of 


feet from the stem, and the second pair 
then, gives us our system of propulsion 
ejection, at the points designated, are pouring forth a 
torrent each of steam directed backward, and, as be 
fore, slightly downward At each of the orifices the 
issuing steam exerts constantly a force of 1,250 horse 
power, for this is what the boilers are steadily supply 


ing. This terrible energy, almost appalling to con 


template is ¢€ xpended on the open, oF rather the eon 
fined 


water beneath the ship's bottom, and the inevi 


table result must be a rapid movement of the ship 
nupact than this 

flaw Its efficiency 
! 


demonstrated only by actual 


No plan can be more Blinple and « 


The theory seems to me without 


can be trial, Any one 


having a steam yaw! at command can put the matter 


expenditure of 
boat in the 


to proof with the avery few dollars 
Without 


pipe connected with the boiler 


injuring the slightest, a steam 


can be passed through 
her bottom and arranged as specified, and a thorough 
test made of the what the 


principle, for, of 


eourm 


ship will do 


yawl will do the mutatis mutandis, as 
nearly as yawls and ships work alike in common ex 
pr rience 

T) e condensation of the steam at the point of impact 


may be held by some as a source of lows: but practi 


cally, it will be of no moment The propulsive force of 
the steam is exerted at the inetant of eje@tion, and not 


‘ 


later. The condensation of the steam requires two ele 
whiel are not pre ert 
direct 


wreat that 


ments, time and expansion 


’ " ‘ 
I'he advantages thie mode oF; 


to acerue from 


propulsion by live steam are #0 exceeding 


I most earnestly bope the trial will epeedily be made 
W. 0. AYRES 
>see 
THE first almanac was printed by George vou Pur- 


bach in 1640. 
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IMPROVED HARROW. Above this wide chamber is a narrow and parallel-| pressed against a stop and swung backward to with- 

The frame of this light and strong harrow is com-| sided one opening at the top of the drawhead. This | draw its foot from beneath the pin, which then falls 
posed of flat bars of iron or steel, arranged diagonally opening is covered by a removable cap as shown. | upon the foot of the primary table, and the parts are 
in two series crossing each other, the bars of one series Pivoted in this chamber is a table free to swing, and, | again in their first position ready for coupling. It will 
being arranged flatwise and those of the other edge-| being heavily weighted in the rear of its pivot, it grav- | be observed that the only manual action required is 
wise, the bars being connected with each other and | itates so that its foot or ledge is pressed strongly for-| the simple momentary swinging of a side lever against 
with the harrow teeth by sockets placed on the bars| ward against or under the pin. From the rear portion | its stop; and that, after it touches the stop, the hand 
at their intersections. The socket is a casting having a! of the foot a heel projects downwardly into the path| may be instantly withdrawn, the whole operation 
central vertical aperture, with a lateral recess for re-| of the link as it enters the chamber. Pivoted to the | thereafter, both of uncoupling and coupling, being en- 

first or primary table just below its trunnions is a sec- | tirely automatic. 

ond table, which is weighted to gravitate forward, and| This invention has been patented by Mr. 8. D. 
has a foot lying normally just above the foot on the | Locke, of Hoosick Falls, N. Y. 

primary table. When the link is in its proper position ee = 

in the drawhead, the foot of the primary table rests on | IMPROVED HARROW. 

its rear end (Fig. 2), the rebyholding its exterior end | 
out horizontally from the drawhead in the position | 
most favorable for coupling with another car. 

The construction of the parts is such that the weight | 
| of the tables is not always on the link, except when the | 
cars are uncoupled and the link is presented for con- 
pling. The weight of the tables never tends to carry 
the inner end of the link below the horizontal line ; 
but the link, when the cars are coupled, may swing 
|}on the throat of the drawhead as a pivot until its 
|inner end is far below the tables, and so leave the 
latter entirely suspended on their trunnions in the 
bottom of the vertical slots, in which they are free to 


This harrow, the invention of Mr. James G. Owen, 
| of Covello, W. T., is made in two double sections, each 


: eN, 


7 
Sais ; 
ane move up and down. These slots or cups are formed 


Dang MENG Wn Rat) f '| | at the top and on either side of the chamber, and re 


) yi? | 
WM, | if 

WW Jen AY Mey are pivoted at their top in vertical cups in which they 

are supported and guided, enables them, when the cars 

CARSTENSEN’S IMPROVED HARROW. are coupled, io freely swing forward and back or to 

| rise and fall to accommodate themselves without dan- 

| eer of breaking to the thrusting in or jerking out of 

seiving the right-angled end of the harrow tooth. The} the link, as well as its frequent sudden elevation or 

lower part of the hole is flared to permit a slight lateral | depression, incident to the rocking, swaying, and 

movement of the tooth, which turns on its right | jumping of the cars. 

angled arm as a pivot. Upon opposite edges of the} The pin is operated from either the top or sides of 


surface of the socket are formed ribs, between which | the car by means of a rock shaft extendi: a across the | comprised of front and rear parts, consisting of a 


is received the bar placed flatwise. Between the ribs | end, as represented in the perspective view. | series of tooth-carrying bars braced by a diagonal 


a stud projects upward from the face of the socket for| When in position for coupling, the pin rests on bar, and all connected at the ends of each part by 
receiving the apertured bar and a nut by which the) the foot of the primary table; the entering link | spacing and brace irons. The tooth-carrying bars 
bar is clamped to the socket. Upon the side of the| strikes the hub, erowding it back and withdrawing | are set at an angle of about forty-five degrees with 
socket is formed a hook for receiving the other flat bar, | the foot from underneath the pin, which is then free| the line of draught, the front series ranging back- 
which is clamped in the hook by the bar placed flat-|to fall. To uneouple, it is only necessary to lift the | ward toward the left, while the rear series range back 
wise above it. One socket is placed at ward toward the right. The front 


ceive the pivots or trunnions formed on the main 
table. This construction of the tables, whereby they 














OWEN’S IMPROVED HARROW. 


and rear parts of each section are 
coupled together by hinges, allowing 
independent vertical movement of all 
four of the harrow sections, and the 
front parts of each double section are 
coupled by suitable flexible bar, link, 
and staple connections with the 
draught beam, to which the horses are 
hitched. The teeth are fitted in the 
bars in such relation to each other as 


each intersection of the bars. In 
addition to the diagonal bars, the 
studs of the end rows of sockets receive 
apertured bars, whieh are held in 
place by the nuts. One of these bars 


4 
J 
a 


is connected by links or clevises, se 
cured in bolt holes formed in the bar, 
with the evener by which the harrow 
is drawn forward. It will be seen 
that by means of a simple socket at 
each intersection of the bars they are will cause them to harrow the ground 
strongly clamped together, and the in lines about two inches apart. As 
teeth are securely held in proper re- the harrow is drawn over the ground, 
the sections will adapt themselves to 
any inequalities of the surface in all 


lation to the bars. By arranging the 





bars flatwise and edyewise, strength 


and rigidity are secured without un directions, and no part of the ground 
due weight. Ary tooth may be readily will escape the proper action of the 


teeth. The converging arrangement 
of the tooth bars, together with 
the coupling of the front and rear 
parts by hinges, not allowing lateral 


removed and replaced without distarb- 
ing the others This invention has 
been patented by Messrs. P. C. & LL. 
A. Carstensen, of Walnut, Lowa. 
—~—--— oe —— 
IMPROVED CAR COUPLING 
The car coupler herewith illustrated 


play of one part on its connect- 
ed part, causes the harrow to run 
truly and effectively on side hills, and 
without the tracking of one tooth in 
the path of the preceding one. This 
harrow is not liable to clog, and does 


is particularly noticeable for the sim 
plicity and admirable arrangement of 
its parts, The litik is held ina hori 


tet : ot have a swinging motion from side 
zontal position, so as to insure its ready not have a swinging motio mm sid 


to side; it may be made of either wood 


entrance into the opposite coupler, ; 
or iron, 


while the pin is held elevated by a 
, . : — — 9 > oe = 
table which is pushed back by the 


. : , Textile Soap. 
entering link, through which the pin » 


The firm of Trawitz, Dueringer & 
Co., Strassburg, Alsace, manufacture 
a soap for use in the textile industry 
which it is claimed meets the highest 


is then free to drop. The coupler is 
perfectly automatic in its action, and 
its reliability is assured, sinee the 


parts are so weighted that the force of : ‘ 
requirements and perfectly replaces 


the best Marseilles soap. This ‘‘ Luetz- 
elburg textile soap,” as it is named, ac- 
cording to the analysis made in the 
laboratory of the NSeifensieder Zeit- 
ung contains : 


gravity alone is depended upon. The 
drawhead opening is so formed as to 
permit the link to have all necessary 
vertical and Jateral play without sub- 
jecting if to any but a tensile strain, 
thereby lessening the danger of break 





ing. As theonly action required of the node cage ” ou 

brakeman is to lift the pin, and as this Water , willed 

ean be done from either the sides or = ae4 j . 100 

top of theear, he need not enter ‘ ~ ; The fat is completely saponified and 

between the cars. ‘The drawhead is LOCKE'S IMPROVED CAR COUPLING. the soap absolutely neutral, and 

provided with a wide flaring mouth therefore suitable for any purposes 

terminating in a narrow throat, which serves to readily | pin above both tables, when, the link still holding | of the textile industry. 

and certainly guide the link into position with refer | back the lower table, the secondary table is free to —— A ee ae 

ence to the pin. Beyond the throat the chamber for swing its foot beneath the pin, as shown in Fig. 3 A RUSSIAN engineer reports that he has discover- 
i 


the link is enlarged to allow the rear end of the link to} When the cars separate and the link is withdrawn, ed a process of reducing petroleum to a form of erys- 
freely play up and down and sideways, to accom-| the heavier lower table swings forward, taking with | tals which may be easily and safely transported to any 


modate itself to the swaying and springing of the cars, | it the pivot of the upper table, which is thereby | distance and then reconverted into liquid form, 
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THE GLYCERINE BAROMETER. 
Mr. Zophar Mills, Jr., a private merchant of this 


known to be in existence at the present time. 



































|} as to catch the fillet, as shown in Fig. 2. 
city, | support is immediately below the scale. 
has recently shown a most praiseworthy devotion to| 
science in erecting in his office building, No. 
Front Street, a glycerine barometer. It is one of three | weight of the tube and atmosphere, the two amount-| end of the tube 


To! ing to about 26 pounds, are here sustained 





MILLS’ GLYCERINE BAROMETER. 


avoid all trouble incident to the employment of joints, 


a glass tube several feet more in length than the 


height of the barometric column of glycerine was used, 
Some trouble was experienced in procuring the tubes. 
Two perfect ones were finally drawn by Demuth 


full | mospheric pressure to act through 


Bros., Brooklyn, E. D. They are upward of twenty-| tube. A 
nine feet in length and of about one inch internal | seale of 


diameter. The section of one is shown in full size in| inches and fractions 
referred to 


the cut, Fig. 5. 


Naturally, trouble was encountered in their trans 
portation from the glass house. Mr, Mills took a 
personal part inthis work. Three men were required 
tocarry the tube in its case. This was not on account! 


of its weight. but because of the danger of 
breakage if any flexure took place for want 
of support. Having reached the place of des 
tination, the next problem was the erection of 
the great inflexible tube into a vertical position 
within the building 

It was taken up to the roof. Holes were 
made through the roof and floors beneath large 
enough to pass it through. It was carefully 
raised to the vertical and lowered, its lower 
end passing through floor after floor until it 
reached the position shown in Fig. 1. The 
hole in the roof, not over two or three inches 
in diameter, was then closed. Thus placed, 
the tube extended from the cellar floor up 
through intermediate floors and above the 
ceiling of the second story. The cistern had to 
be in the cellar. or, 
rather, below the cel 
lar floor. A water 
tight pit was pre 
pared for the recep 
tion of a flat copper 
vessel, shown in a 
larger scale in Fig. 6 
The support of the 
tube had next to be 
provided for. A col 
lar of brass, with a 
projecting fillet or 
shoulder, was made 
slightly larger in di 
ameter than the glass 
tube. It was secured 
to the tube by shel 
lac and by a wrap 
ping of string un 
derneath it and be 
tween it and the 
tube. This collar is 


held in a wooden 
block, perforated, so 


thereof, 


IMPROVED 
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small aperture being left for the at 


By accurate measurement, a scale 
of absolute feet and inches was laid 
off on one side of the 
caleulated 


nominal 


the scale of the mer- 


Or, more correctly, the 


lower end of the tube was 


introduced into the cistern 
and a cork placed in it 
and supported by a block. 
This arrangement can be 


seen in Fig. 4. 


Glycerine 


was then poured into the 


cistern and into the 


top 


of the tube. The shape of 
the top is shown in Fig. 3. 


It is contracted, so as to 


receivea cork. A brass cap 


is to cover it, to keep out 


dust. The lower cork being 


in place, glycerine 


was 


poured in through an in 


clined funnel, about 


four 


feet being filled each time 
Some fifteen minutes were 
devoted to this operation 


After some hours’ stand 
ing, in order that all air 
bubbles might rise to the 


surface, the next four 
were filled. In this 


feet 


way 


glycerine was introduced 


until it stood above 


stricture and the tube 


quite full. The cork, 


the 
was 


No 
Fig 


3, which is of India rubber 


tightly inserted, the lower cork 





The point of | curial barometer, was placed upon the other side. 
The tube and | These scales, with the tube between them. are repre 
contained glycerine exert the stress due to their weight | sented in Fig. 7 
146| entirely on this block only. 


Access can be had from the upper floor to the upper 
If any air tends to accumulate in the 
The | vacuum, the bottom can be corked and the tube re 

filled. For this purpose a 
/ siuall trapdoor is provided 
in the floor above. The 
cistern is situated as nearly 
as possible on the exact sea 


level, a condition of theo 














SARGENT’S TELEPHONE TRANSMITTER. 


I DESCRIPTION SEE NEXT PAG? 


was then/| retical interest as one rarely fulfilled in barometric 


Fig. 4, stations. For constants in laying out the seale, the 


was withdrawn, and the column sank, | specific gravity of glycerine was originally taken at 


leaving the Torricelli vacuum above it, | 1°250. 
This completed the main operating | taken, assuming the glycerine to be pure 


parts of the instrument 


kerosene was 
over the glycerine in 


poured 


the 


cistern and in the outside 


cup on the top of the tube, 


as a further measure 


protection A cover 


placed over the cistern, a 


SUGAR EVAPORATING 


of 


Was 


PAN 





This would be nearer the truth if 1°265 were 
But when 


layer of it is remembered that the best mercurial barometers 


do not agree with each other, the 





















chances of obtaining identical read 
ings, as reduced, with a glycerine 
and a mercurial barometer seem 
very small, 

The readings have varied from 26 
ft. 3 in. upward. A range of 94%, 
in. corresponds to an inch of mer- 
eury Thus a thousandth of an 
inch on the mercurial column be 
comes a tangible quantity of nearly 
the one-hundredth of an inch By 
practice the barometer can be read 
by the unassisted eye as closely as 
the mercurial one with the sliding 
tangent pieces lis readings are 
nearly identical with the Signal 
Service Station Barometer. The 

difference only 

amounts to a few 
0 thousandths of an 
a ‘ inch The reading 
r also should include 
~—_| the level of the fluid 
> ’ in the cistern This 
~~ would be somewhat 

diflienit to manage, 
The corrections for 
temperature needed 


are slight The co 











For description see next page.) 
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efficient of absolute expansion of glycerine is 6°00045 

for 1° C In correcting a barometer, the absolute 

coefficient is the Messrs. Black & 

Piister, now of the Draper Manufacturing Company, of 

1%2 the instrument makers 
assisted in ite construction. 

40 oe 
COMBINED HOOK AND BUCKLE. 
The wire of which the main portion of the buckle is 


one to be used. 


Front Street, were 


inade is bent to form an oblong loop, with parallel | 
aris projecting from one of the longer sides ; these 


aris are curved over to-| 


ward the loop and pro-| 
vided at their extremities | 
with eyes. The tongue is 


formed of a wire pointed 
at one end, and provided | 
with an eye at the other 
end, which is placed be- 
tween the eyes of the arms; | 
a wire, forming the pintle | 
of the buckle, 
through the eyes and has 
its ends bent over to hold | 
the parts in proper posi- 


passes | 





tion. The arms form a 
double hook for the re- 
ception of the link of a} 


chain, a ring, or «a wire rope, while the tongue may be | 
used in the same toanner as the other buckle tongues | 
for engagement with the strap, a link of a chain, or a 
loop ip a wire cord or rope. This buckle is useful for 
application to harness and saddles, and for the tem 
porary repairing of straps and various kinds of rigging 

Further particulars can be obtained by addressing 
the inventor, Mr, James J. Pinkham, of Stillwater, 


Montana, 


<> + & > oe ° 
A Sure Envestment. Dividend Every Week, 

This issue closes the fifty-fifth volume of the SCIEN 
TIFIC AMERICAN, and with it a considerable number 
of subseriptions expire. 

Notices to this effect have been sent to many thou 
sands of our present subseribers, But the quick response 
aud rapid rate at which the renewals are being made, 
together with the accession of new subseribers, encour- 
ages the publishers to believe that before the middle 
of January they will have a larger list of old and new | 
subscribers than has ever before appeared on ed 


subscription books 
The fact that the public have lost money and con 


fidence in many ventures leads them to seek new and | by the movement of the diaphragm, and the strength | ; 
ten navi reatine Thi rv. @ ishe {the c , i , » coil wi »re , : 
better paying investments. This paper, established | of the current passing through the coil will be regulated | their characte 


forty years ago, provides an opportunity of making an | 
investment, the returns of which are sure and made | 
weekly. | 

The security is unquestionable, and dividend guar- | 
anteed every week. The foilowing are the conditions 
on which everybody can become a stockholder, and the 





public are cordially invited to examine the quotations | 


herewith appended ; 





RATES FOR THE SCIENTIFIC AMERICAN PUBLICATIONS, 
1 year, $3.00 


Amen 
1 5.00 | 
| 


ScrmN Trini 
Sow 


AN 


NTIPiC AMERICAN SUPPLEMENT 


N1 onl 7.00 
for half year.) 


ScienTivic AMERICAN and SUPPLEME 


(Proportionate rates 
ilk 


Now is the time to send your names for the new 


which commences next 


volume of each publication, 
week 

The safest way to remit by check, postal order, | 
express order, or registered letter, made payable to | 
of Munn & Co. Address all letters to 3861 


New York, 


is 


the order 
Broadway 
-+Oore 
COTTON CHOPPER. 
This cotton chopper is so constructed that the cot- 
ton will be chopped to a stand as the machine passes 








PULS’ COTTON CHOPPER. | 


‘ 
who} 


'slotted bars in which fit lugs formed on the ends of 


| which are due to the action of the diaphragm in the 
mouthpiece. One of the many ways of wiring the in- | 
' 


ceive the sugar revolving at a high speed, and purging 
basket dries one ewt. of sugar at a charge. 
i 


| sugar is discharged from the bottom of the baskets on | 
| . 
| to conveyers or bogies, as the case may be. 


made an interesting allusion to soap bubbles. 


science is comprised 


|} water 








ends are attached to the iower side bars of the frame. 
Upon the inner ends of the hubs of the drive wheels 
wheels, with which engage pawls 
pivoted to the outer ends of arms, and which are held 
The other ends of the 
To the axle is 


are formed ratchet 


against the wheels by springs. 
arms are held to the axle by set screws, 
attached a large beveled gear wheel, which meshes with 


ja wheel on a shaft mounted s0 as to have a movement 


The forward part of the 
shaft is squared, and to it are secured two parallel 


in the direction of its length. 


the shanks of the chopping hoes. The shanks are 
thus prevented from turning, and the hoes can be ad- 
justec, by loosening the nuts of the holding bolts, to 
work deeper or shallower in the ground as may be re- 
quired. By means of asuitably arranged lever, placed 
within easy reach of the driver, the shaft can be moved 
longitudinally, so as to throw the forward gear wheel 
into or out of gear with the main wheel mounted on 
the axle. The chopping hoes can thus be made to re- 
volve or can be held stationary whenever required. 
This invention bas been patented by Mr. E. C. A. 
uls, of New Braunfels, Texas. 
4 0 ee 
TELEPHONE TRANSMITTER. 
In the engraving upon preceding page, Fig. 1 re- 
presents a liquid transmitter, which is so wired that in 
its normal state the current circulates around the induc- 
tion coil, D, with its full strength. The reason for this is 
thatthe vibrator is then nearer the screw, A, than the 
screw, ©. The vibrator is actuated by the diaphragm 
of the mouthpiece, E, and its lower end enters, between 
the points of the screws, A C, the conducting liquid 
contained in the non-conducting vessel, G. It is evi- 
“urrent passing around 
the induction coil will be governed by the variations of 
the distances of the vibrator between the screws, and 


P 


dent that the strength of the 


| water is poured over its surface to the depth of an 
‘inch. From a bottle more mercury is now poured into 
the vessel. The height of fall should be about six 
inches. As the falling fluid strikes the mercury in the 
vessel it acts as water falling into water does, with one 
exception. The latter carries air under the surface, 
forming bubbles filled with air. The failing mereury, 
| instead of carrying air in its descent, forces water under 
the surface. Mercury is thirteen times as heavy as 
water. The water thus carried down instantly rises, 





MERCURY FOAM. 


and the exact reciprocal of the action described in the 
case of water and air takes place with mercury and 
water as factors. 





strument is clearly shown in the engraving. Another | 
is to connect the wire leading from the positive pole of | 
the battery where the negative wire is shown connected, | 
and connect the negative wire with the wire of the | 
screw, A. 

Fig. 2 shows another construction of the transmitter, 
in which the vibrator consists of a centrally pivoted | 
lever, which is actuated by the diaphragm in the men- | 
ner illustrated. Each end of the lever carries a screw | 
that projects downward into the liquid, so as to face a! 
serew passing through the bottom of the vessel. The | 


distance between each pair of screws will thus be varied 


accordingly. | 

This invention has been patented by Mr. F. G. Sar- | 
gent, of Graniteville. Mass., will 
further information. 


who furnish any | 


trem 
IMPROVED SUGAR MACHINERY. | 
Among the exhibits in the machinery department of 
the Edinburgh International Exhibition, one of the 
most conspicuous is that of Messrs. A. & W. Smith 
& Co., Eglinton Engine Works, Glasgow, a specialty 
of sugar machinery. 
The most conspicuous object in the group is a vacu- 
um pan for the finishing process of boiling and crystal- 
lizing the sugar, of which we give herewith an illustra- 
tion from Hngineering. The heat is imparted by 
steam to the contents of pan through an inner bottom 
of copper and by a series of copper coils or worms ; 
and the operation is conducted in vacuo by means of 
a neatly designed horizontal vacuum pumping engine 
This pan is mounted on a elevated platform (for con 
venience in discharging its contents into the hopper of 
the centrifugal sugar-drying machines), and the body 
and top of the pan are lagged by ebony and white- 
wood; the fittings and gauges are of argozoid, a new 
white metal, which gives the whole apparatus a very | 
attractive appearance. The discharge of this pan is | 
equal to six tons of dry sugar. The sugar, after hav- | 
ing been concentrated and erystallized in the vacuum 
pan, is run into the hopper or mixed over the centrifu- | 
ral sugar-drying machines of improved construction. — | 
These machines are on the well-known self balancing | 
suspended principle, the eylindrical baskets which re- 


Each 
The dried 


the sugar from any molasses which it contains. 


° — 
MERCURY BUBBLES. 


BY T 


O'CONOR SLOANE, PH.D. 





Lord Rayleigh, in one of his recent addresses before 


| the British Association for the Advancement of Science, 


He de- 


clared that one of the unsolved problems in natural 


in the question, why soap and 


form almost the only solution ont of which | 


reasonably large bubbles can be blown. 


along the rows of the plants, leaving the hills of the} 


plants at uniform distances apart, 


in bearings in the lower ends of hangers, whose upper | quantity of the metal is placed in a vessel of glass, 


The axle revolves | produced with mercury exactly as with water. 


Both the formation of bubbles and globules ean be 
A 





and end must touch the wire at the bend, making a con 


As the water rises above the surface of the mercury 
on account of buoyancy, it picks up and raises a film of 
mercury. A hemispherical bubble is formed upon the 
surface of the fluid under the water. Water foam con- 
sists of incompletely spherical films of water filled with 
air. Inthe experiment just described, mercury foam 
is produced, the partial spheres of mercury film being 
surrounded by and filled with water. The fact that 
they are bubbles may be recognized by their shape. 
They form the characteristic line or angle of junction 
with the mercury on which they rest. They are evi- 
dently filled with water, for when they break no air es- 
capes. They can be contrasted with globlues that 
usually form upon the surface at the same time. These 
end to run to the periphery of the vessel, and possess 
ristie spheroidal shape. Sometimes bub- 
bles half an inch or more in diameter can thus be 
formed. 

To demonstrate still further the analogy with water 
films, bubbles may be blown. A tube or pipette is 
filled with water. Its end is placed beneath the sur- 
face of the mercury, and bubbles are blown by forcing 
the water out of the pipette. Asa rule, a far inferior 
effect is thus produced, but the method is of interest, 
and shows more clearly to what action the formation 
of these bubbles is due. 

Finally, a flat film can be formed, such a one as water 


! 
| 
| 


| 
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BLOWING MERCURY BUBBLES-MERCURY FILM. 


forms across the opening of a pipe or within a wire 
A piece of copper wire about as thick as a steel 


knitting needle is bent at the end into acircle. The 


ring. 
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tinuous cirele. By bringing the bent portion in con-' sand was mixed with clay. Several acres of rye that | the wall exposed for about a yard. Mr. Shannon, 


tact with a globule of mercury and some dilute sul-| had been planted by Mr. Stephens disappeared after | superintendent of the Water Works Company, com 


phuric acid on a saucer, the wire loop becomes amalga- 
mated or alloyed with mercury. Then, by sweeping it 
through mercury overlaid by water, with a quick 
skimming movement, a film can be picked up. 
will rest on its upper surface. 
with blotting paper, leaving a’pure mercury film. It 
must be held horizontal. It immediately breaks if an 
attempt is made to bring it into the vertical plane. 
The Joop should not be much over a quarter of an inch 

in internal diameter. 
—> +> oe a 

FALL OF A GREAT WATER TOWER. 

In various parts of the country it has become com- 
with local water works, to erect 


This can be removed 





mon, in connection 


slender towers or stand pipes for the purpose of main- | 
taining the required head or hydrostatic pressure in 
| First 5 ft. of pipe of % steel, with 3 rows of rivets in 


the distributing pipes. The common method is to erect 
a simple iron cylinder or stack of, say, 16 ft. diameter 
and a hundred feet or more in height, into which the 
water is pumped and held like a cistern, the lower end 
of the cylinder being connected with one of the water 
distributing mains. In our paper for October 23, 1886, 
we gave an illustration of one of these stand pipes, as 
erected at Victoria, Texas, the upper end of which, not 
being at the time filled with water, had been damaged 
by a hurricane. 


We now give illustrations of the far larger stand pipe | 


of the Kings County Water Works, located at Sheeps- 
head Bay, near Brooklyn, N. Y., which, at 1 P.M. on 
October 7, 1886, suddenly collapsed and fell, while be-| 
ing charged with water during a preliminary trial of 
its strength. 

This stand pipe was 250 ft. high, 16 ft. in diameter at 
its base and for a height of 70 ft., then tapering upward 
for 25 ft., and then rising 8 ft. in diameter. A very | 
strong and substantial foundation of concrete had been | 
constructed, 33 ft. in depth below the surface of the 
ground. 
tractor being H. 8. Robinson, of Boston, Mass. 

In the construction of the work, the steel plates were | 
hoisted to place by a derrick worked from within the 
tower, as indicated in the illustration at the left, which 
shows the structure partly completed. 

As before stated, the explosion took place at 1P.M., 
when the neighbors were startled by arumbling noise 
followed by a crash like that of thunder. 
slight vibration of the earth, but it was all 
less than thirty seconds. The people thought it was 
an earthquake, and rushed from their houses in terror, 
The shock was felt in all directions within a mile or two | 
of Sheepshead Bay. A cloud of dust was seen rising | 
from the locality, and when it had floated away the) 
water tower lying on the 
with tons of steel plates scattered in every direction. 
Great volumes of water rolled from and around the} 
prostrate structure, and in a few moments nineteen 


| 








There was a 
over in 


| 


was discovered ground, | 


acres of land was submerged. 

Some water had been pumped into the tower a week | 
previous to the explosion, but the real test was not 
made until the day of the explosion. It was supplied 
from drive wells in the immediate vicinity. The large | 
engines were set in motion at the pumping station 
shortly after Two hours later the great 
tank was nearly filled, there being 227 feet of water 
400,000 gallons. The 
pressure was then 127 pounds to the square inch, It 
was noticed then that the tower leaked in 
places, and Mr. Robinson prepared to mount the nar- 


led to the top of the structure, 


11 o'clock. 


in it, which would make about 


sole 


row iron ladder that 
make an examination. He approached within 


five feet of the tower when he heard a rumbling 


and 
about 
noise like that of a rushing train, as he expressed 
it, and the plates fora distance of twenty feet frora 
Others de- 
The 
volume of liquid rushed out with great force, and Mr. 
Robinson caught init. He was earried nearly 
fifty feet by the that life. 
Alinost in the same moment a large section of steel 


the ground parted and let loose the water. 
scribe it as like the explosion of a steam boiler 


was 


wave, and saved his 


plate weighing a ton or more crashed down upon 


the spot where he had stood. Another section weigh- 
ing five tons was thrown fifty feet in an opposite di- 
rection. Small pieces were tossed all around the base 
of the tower. 

Meanwhile, the tower, supported by the wire cables 
alone, tottered for a moment and then fell with a crash 
and roar in a northeasterly direction. The heavy steel 
plate, bolts, and braces were broken, bent, and twisted 
like so much paper. The rush of the water had stirred 
up clouds of dust, and for a time the scene was con- 
cealed from view. People in the immediate vicinity 
thought that the dust was escaping steam. When Mr. 
recovered himself, he floundering in 
three feet of muddy water. His hat, coat, pocket 
book, and anumber of papers were gone. He strug- 
gled to his feet and waded toward a dry spot a quar- 
Though considerably bruised, he 
His pocket book and cloth 
The 


soil about the tower was of a sandy character, and the 


Robinson was 


ter of amile away. 
was not seriously injured. 
ing were found some hours later near the wreck. 


water quickly disappeared, except in places where the 


| the explosion. 


| No other damage was done. 


of the structure. 


poor material were the causes of its failure. 


ROBINSON BOILER WoRKS, 28 STATE St., Boston, 


| October 6, 1885. 


BENJAMIN F. STEPHENS, EsqQ., President: 


| I will make and erect on a foundation prepared by 


you near Coney Island, New York, a stand pipe 250 ft. 


y 
high, as described below : 


i 
: 
| next 25 ft. taper in to 8 ft. diameter. 
steel, 17 ft. diameter. 


Bottom of % in. 


15 braces on the inside. 


‘ vertical seam ; 30 ft. of pipe of & steel, with 3 rows 
15 ft.tof pipe of 5g steel, with 


of rivets in vertical seam ; 
3 rows of rivets in vertical seam ; 20 ft. of pipe of 5 
steel, with 2 rows of rivets in vertical seam ; 
pipe of 5g steel (taper), with 2 rows of rivets in ver 
tical seam ; 

taper) ; 30 ft. of pipe of 4¢ steel; 35 ft. of pipe of % 


steel ; 30 ft. of pipe of ,°, steel; 30 ft. of pipe of ¥y steel; | 


25 ft. of pipe of ,% steel. 

For the first 75 ft. the course will be all inside, so at 
that height the diameter will be lessened by the thick 
ness of the plates. 

In the taper, the course will be all inside, and above 
that they will be large and small. 

All of the plates will be steel stamped 60,000 Ib. ten 
sile strength. All of the vertical seams above the first 
50 ft., and all of the horizontal seams, will be double 
riveted, with sufficient lap to make a good job. 

I will rivet on to the outside of pipe a ladder run 
Lower half of sides of 2 in 


ning from top to bottom. 


rounds of 4 round iron 16 in. long and 12 in. apart 

I will rivet to pipe three manhole frames, position as 
shown on tracing, also two nozzles on bottom course. 

I will rivet on to pipe two balconies (one under each 


. P | 
of the upper manholes) with wrought iron brackets and 


floor as shown on tracing. 

1 will furnish and attach to the pipe twelve guys of 
lin. wire rope—six of them 100 ft. from the ground, 
and six 25 ft. from the top; the understanding being 
that you are to furnish and put down the anchors for 
same. 

I will put around the top a3in. by 3 in. angle iron, 
and on the inside of the 25 ft. of ~, iron I will rivet 
4in. by4in. Tirons to stiffen the same. I will also 
rivet on 12 (twelve) 4in. by 4in. T irons to strengthen 
the joints where taper section of pipe joins the straight. 
Each piece to be 10 ft. long, and extend five feet above 
each joint and five feet below, eight of these T irons on 
lower joint, and four on the upper. 


Price for the ‘‘stand pipe” completed as above, 


water-tight, and to your satisfaction, $16,625 (sixteen | 


thousand six hundred and twenty-five dollars). 

In the above price I have accepted your proposition 
to do the teaming from the dock at Bay Ridge or Long 
Island City to stand pipe siteof all the material and 


tools used in the construction of said pipe for $350 (three | 


hundred and fifty dollars). 
Signed, H, 8. RoBINson, 
By J. M. ROBINSON. 


FALL OF A WATER TOWER AT KANKAKEKH, ILL. 


During a gale of wind on October 14, 1886, the water 
tower at Kankakee was overturned. The wind began 
blowiag strongly in the early morning, and 
reached an estimated velocity of sixty miles an hour. 
By 9 A. M. the tower was observed to be swaying 
slightly ; 
wind gusts raised 
foundation. An 


very 


the vibrations increased until the successive 
it on one side or the other several 
unsuccessful attempt 


by tightening the 


inches at the 
was made to arrest this movement 
nuts on the anchor rods, but the tower soon fell 

We quote the following particulars from the Kanka 
kee Gazette 

“As the gale grew 
vibration lifted itself further from its bed. 
the top of the tower inflated and contracted like the 
sides of a Then the 
collapsed, forming a pocket extending downward from 
the top twenty-five or thirty feet, and the fall of the 


the tower with each 


Meantime 


stronger, 
windward side 


panting horse. 


tower soon followed in a direction from the wind. 
“The tower was 124 feet high and 20 feet in diameter 


It was constructed of plates of °4 inch boiler iron, four 


feet wide and ten feet long, diminishing in thickness to 
No. 9 iron (one-eighth of an inch thick) at the top. It 
was intended to have iron rods across the top to act as 
These were put on, it 
The tower was 


braces and prevent a collapse. 
but taken off for some reason 
the Sharon Boiler Works 
under the direction of William Jones 


is said 


erected by «f Sharon, Pa., 


The foundation 


was of stone and concrete, seven feet deep, about 


twenty-one feet in diameter, and rose about eight inches 


above the surface of the ground except on the side to 


| The following from the contract gives the particulars 
The general conclusion appears to 
Water | be that bad work ip putting up the great pipe and 


Pipe will be 16 ft. diameter up to 70 ft., then in the} 


Bottom course connected to 
bottom by 6 x 6 « % in. angle iron, flange turned out; 


25 ft. of 


5 ft. of pipe of 5g steel (ist course above 


| . : : 
|}puted the resisting or supporting capacity of the 


foundation at 160,000,000 while the tower 
when filled with water have weighed only 
22,000,000 pounds, Six two inches in 
diameter, extended feet 
ane tie into the foundation a distance of two feet, 


pounds 


would 
anchor rods, 


from about six above the 


where they turned at right angles and ran laterally 


into the stone about two feet. One-third of the founda 
| tion, on the side toward which the tower fell, is broken 
and feet, 
| Whether this crumbling began before the fall of the 


down sloughed off to a depth of three 
tower, or was caused by the weight of the tower as it 
leaned far over, we cannot say. On the windward side 
the rods were broken off.” 
a a 
John ©. Hoadley. 

On the 21st of October 
the career of John Chipman Hoadley, of Boston, U,. 8., 
an American engineer whose breadth of attainments 


| 

rendered him one of the leading men in the profession, 
| . . 

especially in steam engineering, in which he was an au 
| thority equaled by few. 


He was born in the State of New York in 


1886, death brought to a close 


1818, and 
| his first engineering experience was in connection with 
the system of State canals, which was founded by the 
Datch 
creased from time to time as the needs of the day de 


settlers in the seventeenth century, and in- 


manded, Leaving the State engineers’ corps at the age 
of twenty six, he became engineer for the construction 
and equipment of a number of mills at Clinton, Mass., 
| devoting himself to the wide range of work necessary 
to build up a variety of industries, a task which could 
not be accomplished except by OE Posser sed of unusual 
force, skill, and versatility. 

Later, he became manager of a large machine shop in 





Lawrence, and for a number of years was engaged in 
the manufacture of locomotives and textile machinery. 


On this the stand pipe was built, the con-| by 4¢ in. iron, upper half of 2 in. by % in. bar iron, and | Hisexperience with locomotives led him into an analysis 


of the dynamical reiations which speed bore to the ope- 
| ration of engines ; and the result of his investigations, 
partly mathematical and partly experimental, resulted 
in the invention of the Hoadley portable engine, which 
was probably the first application of scientific princi 
| ples to the design of high-speed engines. These engines 
| contained numerous radical features, since appropriat- 
}ed by others, notably the application of an automatic 
variable cut-off to a single slide valve, operated by a 
governor attached to the side of the driving pulley of 
We do not speak by the letter as to the 


| exact limitations of Mr. Hoadley’s inventions in this re- 


| the fact remains that he was the pioneer in the success 
|ful application of the methods of construction of the 
in great 


| 
| 


the engine. 


spect, as measured by the patents issued to him, but 


| Hoadley engine, which manufactured 
numbers for many years 


During the later years of his life he separated from 


was 


commercial and manufacturing affairs, and confined 


| his attention to the practice of his profession in con- 





sulting engineering and as an expert in patent causes, 
| In this latter capacity his services were held in highest 
repute, his retentive memory rendering an extended 
reading and wide experience tributary to a power of 
forth the 


each patent’s merits or the worth of the mechanical 


keen analysis which would set measure of 


features of an invention, 

His acquirements were not limited to technical mat 
| ters, but extended through a wide range of general cul 
| ture. The transactions of the American engineering 

and scientific societies contain frequent contributions 
| from his pen; the members of the British Association 
may recall among these his paper on ** American Steam 
| Engine Practice in 1884,” read at the Montreal meeting, 
and which was the first step in the recent polemical en- 
gineering papers respecting English and American rail 
way practice 

| Mr. Hoadley was always interested in public affairs, 
but he held few offices 
| member of the Board of Health of the State of Massa 


He was, however, the engineer 
peeerd He also visited England and the Continent 
\in 1862, on the part of the State Government, making 
an examination of fortifications for the purpose of de 
vising a system for American sea coast defences, 

The professional work of Mr. Hoadley is shown by its 
influence over a wide range of « hnyginecring practice in 
mill work, applications of steam, sanitary engineering, 
and methods of expert rather than in any 
massive structures which bear his name as builder. In 


evidence 


his personal address he was especially genial, and en 


Loudon 


deared himself to a large number of friends 
Engineering. : 
->+Oore 
Improved Lock for Firearms, 


In our issue of December 11 we described and illus 
trated an improved lock for firearms, invented by Mr 


Charles E. Goodwin, of Saybrook, O. We omitted one 


important feature: A single pull of the trigger will fire 


both barrels consecutively. By properly adjusting the 


arms of the sears, both barrels can be cocked at the 


same time and fired simultaneously or consecutively, as 
one can be 


may be desired : or, when both are cocked 


'ward which the tower fell, where an excavation left | fired and the other not, 
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RECENT TYPES OF THE GATLING GUN. 


The accompanying illustrations represent improved | the machine gun is to occupy to the different arms of 





it and animals for transporting it. The relation which 


) Scribner’s Magazine for January, 1887. 
The appearance of a new first-class monthly maga- 


Gatling guns, one mounted on a tripod and the other | the service will, no doubt, ere long be prescribed and | zine, issued by a firm of such high standing as Messrs. 
on 4 carriage, and showing different methods of sup- | settled by competent authority. 


plying cartridges to the gun 


Vig. 1 shows « small six-barreled gun, mounted on a 
tripod, This gun weighs 75 pounds. It uses what is 
known as the Accles’ positive feed, which eliminate 
the liability of the jamming of the cartridges, and 
which has increased the rapidity of fire to the extraor- 
dinary rate of 1,200 shots per minute. One hundred 
shots have been fired frow the gun in two and two- 
tenths seconds, The fire can be made continuous, or 


the delivery can be made in salvos of 30 or 40 shots pe 


second. The latter mode of firing would prove bene 
ficial when the gun is being fired on shipboard in a 
rolling sea, a pointing lever being attached to the gun | 


to enable the gunner to give it proper aim. 


With the introduction of the positive feed to the, 


Gatling gun, two kinds of high angle fire 
are made effective. ‘These may be classed 
as direct and indirect ; direct when the gun 
is almed and fired at any elevated object ; 
indirect when the buliets are fired up inthe 
air, in order to hit the object in their fall. 
This latter mode of firing can be made very 
effective in getting men out of intrenched 
positions Musket balls when fired from 
the gun at high elevations remain up in 
the air for 57 to 58 seconds, and when they 
fall they strike the ground with snfficient 
force to penetrate two inches of timber. 
This high angle fire greatiy increases the 
power and value of the gun as a weapon 
of war, 

The Gatling is the only machine gun 
that can deliver high angle or mortar fire, 
and is doubtless one of the most effective 
arms of its size in the world, Official re- 
ports say: “ The feed is positive in action 
and entirely independent of the force of 
gravity. The feed is all that is claimed 
for it. It is believed the modified Gat- 
ling gun with the new feed has reached 
the utmost limit of improvement.” 

This light gun is designed for naval ser 
vice, for mountain warfare, for cavalry 
service, for police use in cities for suppress NEW 
ing mobs, for use on board of railway 
trains, for protecting and guarding treasures shipped 
by express, ete, 

With this new feed the tiring and loading ean go 
on uniformly and incessantly, even when the gun is 
worked by men inexperienced in its use. 

This gun would prove of great service in defending 
such positions as villages, field entrenchments, and 
for the defense of caponniers, for covering the ap- 
proach to bridges or tetes-de-pont, for defending a 
breach, and for employment in advanced trenches, or 
in field works where economy of space is often of the 
utmost importance; for use on shipboard to clear 
the enemy's decks or open ports, and from top-gal 
lant forecastle, poop deck, and tops of vessels of war, 
for the defense of sea coast batteries against the at 
tack of boats, for assisting in keeping down the fire of 
ships engaging forts at close quarters or attempting 
to force & passage by pouring an incessant fire in 
their ports, and in clearing breaches and other proposed 
places for landing from boats, it would be most ef- 
fective. Fig. 2 represents a light ten-barreled Gatling 
gun mounted on a carriage 
This gun uses what is known as 
he Bruce feed This improved 
feed allows the cartridges to be 
fed to the gun at the rate of 
over 1,000 shots per minute, di 
rectly from the paper boxes in 
which they are originally pack 
ed. For continuous and direet 
fire this kind of feed makes the 
jrun very effective. Various eali 
bers of Giatling ~uns are made 

Among the advantages of the 
musket caliber Gatling gun may 
be enumerated: The lightness of 
its parts, the simplicity and 
strength of its mechanism, the 
rapidity and continuity of its 
fire without sensible reeoil, and 
its accuracy and effectiveness 
against troops at all ranges at 
tainable by rifles, Also its peeu 
har power for protecting roads, 
defiles, and bridges; for silene 
ing Held batteries and batteries 
of position; for increasing the 
infautry fire at the critical mo 
ment of a battle ; for supporting 
fleld batteries and protecting 
them against cavalry or infantry 
charges; for eocvering the re 


treat of a repulsed column, and 


its economy in men for serving 
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SIX-BARRELED GATLING GUN MOUNTED ON TRIPOD. 


vice having been clearly demonstrated, it is evident it 
will be extensively employed in any future wars. 


battle field, in forts, and on shipboard, and the nation | 
that is best provided with these arms, and has its sol 
diers and sailors drilled to serve them in the best man- 
ner, will best preserve the weifare and lives of its peo- 
ple. Gatling guns are manufactured by the Gatling 
Gun Company, of Hartford, Connecticut, U. 8. A. 


| 








PE ead 








LIGHT TEN-BARRELED GATLING GUN ON CARRIAGE. 


| Charles Scribner's Sons, under whose name had already 


The superiority and great value of the Gatling gun | been achieved one of the most conspicuous successes of 


modern magazine literature, is an event of considera- 
ble moment in the world of letters, and the contents 
and general style of make-up of the new monthly have 
been the subject of a degree of public attention seldom 
accorded to any literary venture. Of the first number 
| it is to be said that the contents are ali “ good read- 
| ing,” and that the typography is excellent, the type 
| being rather large, and of astyle just calculated to 
suit the eyes of those who are beginning to think of 
| wearing glasses. There is nothing to which we would 
award the paim of superlative excellence, either in the 
literary matter or the illustrations, but the whole is 
certainly up to the high average which readers of this 
class of literature have been favored with during the 
past few years, and there is about the magazine a look 
which seems to say plainer than words that it was not 
born of yesterday, and that it has come to stay. 
—_—_________o+@re - 
Opening of the Severn Tunnel to Passenger Traffic, 





On Wednesday, Dec. 1, the Severn Tunnel was open- 
ed to passenger train service. The ceremony of turn- 
|ing the first sod in the commencement of this, the most 
difficult bit of tunnel engineering ever entered upon, 
took place in March, 1873, now nearly fourteen years 
ago. The passenger service would, however, 
have been commenced some time since, but 
for the delay in the completion of the lines 
connecting the tunnel with the main system, 
a delay dictated by prudence when the 
stupendous difficulties in the prosecution of 
the work caused the delay in the completion 
of the tunnel itself, and some fear that 
considerable time might elapse before the 
whole of the difficulties could be overcome. 
The greatest caution has been exercised, 
and although the very able contractor, Mr. 
T. A. Walker, had completed the tunnel, 
the engineers deemed it advisable to start 
with goods service only for a short time. In 
his report to the Board of Trade, Colonel 
Rich says: ‘** The works appear to be very 
good and substantial, and to have been car- 
ried out with great care and judgment. The 
difficulties of dealing with the large quan- 








as an auxiliary arm of both the military and naval ser- tities of water, and particularly of dealing with the 


underground stream, which runs at a great velocity, 
have been considerable, but have been successfully 


The day is not far distant when machine guns in| overcome, and the result is a tunnel of unusually large 
| large numbers will be considered indispensable on the | dimensions which is particularly dry. Thetop of the 


tunnel is about 145 ft. under the level of high water 
spring tide, and about 50 ft. under the bed of the river 
at the deepest point. The means of ventilation are am- 
ple.” The fen for the latter purpose, we nay mention, 
is 40 ft. in diameter, and is made, like those for the Mer- 
sey Tunnel, by Messrs. Walker Brothers, Wigan, to ex- 
haust 400,000 to 500,000 cubic feet of air per minute. 
The difficulties which have been encountered in this 
work we have from time to time described, and we 
need not now refer to them. The pumping machinery 
for keeping the enormous water influx down is of re- 
markable capacity, capable, it is said, of raising over 
25,000,000 gallons per day. The tunnel has been lined 
with vitrified bricks set in cement, about 75,000,000 
bricks having been used for this work alone; but with 
a head of 170 ft. some good work is necessary to keep 
water out. The passenger service 
was commenced without cere- 
mony, as some connecting lines 
for the main service have yet to 
be made. This tunnel is about 
1\¢ miles long, and has cost 
nearly $10,000,000. For illustra 
tions and full description see Sct- 
ENTIFIC AMERICAN SUPPLE- 
MENT, No. 539, 
¢ —_—— 

Mr. L. TIETIENS, of Stass- 
, furt, Germany, has recently pa- 
tented an ingenious method of 
damming back the flow of water 
in shafts by the application of 
the well known fact that cer- 
tain salts increase their volume 
very materially by the absorb- 
ing of water of erystallization in 
hardening. To accomplish this, 
he takes either calcined soda, 
anhydrous alum, kieserite, or 
oxychloride of magnesium, mixes 
them into a paste, and then iw- 
mediately injects them through 
a suitably arranged pipe into 
the fissures through which the 
water flows. It is said that as 
this paste hardens, it swells 
enough to fill all the interstices 
of the rock and to render it 
water tight, 
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separate the northern type, those of Florida, as a dis- to 15 feet. 


tinct species, under the name of 7’richechus latirostris, 


Strange-looking an'mals these are which we have| but it is perhaps more probably only a climatic va 


here represented. They have been classed by some writ- 
ers near to the whales, that is, among the cetaceans ; 


riety. 


The manatees have seldom been captured and 


and yet they are by no means closely allied to the| brought away for exhibition, though it might easily be 


And then, 
again, others have ranked 
them with the 
derius, and in alliance with 
the elephants, ete. But 
the most recent writers, of 
authority, set 
them by themselves in a 
designated group, to which 
is given the name of Siren 
Of these are now ex- 


cetaceans 


pachy 


suitable 


ians. 
isting but two 
though one other has be 
come extinct within a little 


wenera, 


more than a_ hundred 
years. These two are the 
dugong, Kalicore du- 


gong, and the manatees, 
Trichechus, one species of 
which is figured for us 
here. 

A common name, which 
applied to 
them all, of the various 


is sometimes 
types is sea cow; and the 
total disappearance of the sea cow of 
Behring’s Island is a carious instance of 
the rapid and complete extermination of 
an animal of huge size, which at its dis- 
covery was abundant 

The facts are these: When Behring 
discovered the island to which he gave 
his name, a very large Sirenian fairly 
swarined in the creeks and shallow waters 


of its shores. It was well described by 






done, for they are of such mild 
disposition that they would 
make small resistance, and they 
are by no means timid 








Steller, the naturalist who accompanied 
him, and the specimens which he took 
home to St. Petersburg were, until quite 
recently, the only ones available. But 
in 1883 the Smithsonian Institution received from Dr. 
Stejneger a very valuable collection of skulls; in fact, 
almost complete skeletons. The animal was larger 
than either of the Sirenians now in existence—20 to 28 
feet long. It constitutes the genus Rhytina, 

Like all the Sirenians, it was very gentle and affec 
tionate in its disposition, and Behring’s sailors tamed 


them readily ; but, alas! for the poor sea cows, their 
flesh was excellent for food, and the sailors took ad- 
vantage of their gentleness, and by 1768 not a single 
Rhytina could be found on Bhering’s Island—the only 
known place of their residence—and none others have 
ever since been seen. Steller’s 
sea cow is, without doubt, 
extinet 

The Sireniaus, as already 
noted, are of very 
They 


hind, limbs whatever exter 


peculiar 
formation. have no 
nally manifested, resembling 
the cetaceans in that respect ; 
but their fore limbs are very 
strong, large, flat, flipper-like, 
and remarkably flexible. The 
bones of the entire skeleton 
are denser and heavier than 
those of any others of the 
mamimalia. The flesh of all is, 
like that of the Rhytina,much 
prized as an article of food. 

The skin is coarse, heavy, 
and resembles that of an ele 
short, stiff 
hairs scattered about on it, 
thickly, the 
general color being dark, al- 


phant, having 
but «nowhere 


most black. The eyes are 


frequent the shallow lagoons, and an easy arrange 


six feet 
smaller still was shown only a month or two since by 
Messrs. Reiche Brothers, of New York, importers of 
such curiosities, from which our representations are 
made. 

Its attitudes are well shown by the figures. It was 





said to have been brought from Brazil. It breathed 
|in one to one and a quarter minutes, the valves of the 
} nostrils opening as it rose to the surface and closing as 
This species grows to the length of 12 


jt went below 








sinall, the nostrils large, pro- 
vided each with “a valve, 
These characters are com- 
mon to the dugong and the 
manatees Of the latter— 
Trichechus—there are two 
species, an African, 7’. senegal 
American, 7. 


which is the one 


ensis, and an 
americanus 
before us, and of which only 
I will here speak 

Trichechus americanus is a 
native of our whole eastern 
coast from the southern to 
the northern tropical limit 
and a little bevond, that is, 
from Brazil to Florida, includ : 
ing the West India Islands ; 
and the Gulf of Mexico. It 
should be mentioned that an 


attempt has been made to 





THE MANATEE, OR SEA COW 


They | 


THE FISHING FROG (LOPHIUS PISCATORIUS)—A STUDY FROM LIFE. The head is 


American rivers 


It ascends the South 
freely, following the Amazon far up into the moun 
tains 

The dugong is found in the Red Sea, the Indian 
Archipelago, Mauritius, Australia, ete 

It 


the same size, and very similar to it in habits 


s closely allied to our manatee, and is of about 


--e-e 
THE FISHING FROG. 
The fishing frog, or sea devil, as it 
called, owing doubtless to 


& some LINES 


its repulsive appearance 
is conspicuous principally 
for its peculiar method of 
Its head 


is of enormous size, and 


alluring its prey 


the feature that is not least 
pronounced is its prodigti- 
ous mouth, which extends, 
not from ear to ear, but 
half way around the front 
part of its head, and is 
fortitied with rows of teeth 
which may be raised or 
depressed at will, aceord 
ing as the prey Is @h 
tering or striving to escape 
from its place of captivity 
Along the top of the head 
are found three long filaments, 
the first of which terminates ina 
bait-like appendage and which 
may be waved in any direction 
Fishes are attracted by the mo 
tion of this 
sufficiently near, the mouth is open 


object, and when 
edand the prey is sucked in to its 
own destruction 

The stomach is distensible to an 
extraordinary degree, and frequent 
therein 


ly fishes are discovered 


which are nearly equal in weight 


and size to the fishing frog itself 


provided with a 


moss-like fringe, which extends 


} around its entire circumference, and which enables it 


in length, were exhibited in 1875, and one} 








ment of nets could capture them. Two small ones, about | to conceal itself easily among the seaweeds and mosses 


on the bottom of the sea, where it is its pleasure and 
custom to extend and bury itself in wait for its vie 
tims 

from which the drawing was made 
was captured near Flushing Island, by Dick 
Hill, son of the celebrated sporting man Harry Hill, 
of this city. It was 5 feet long, and weighed 126 


The specimen 
la ti 


pounds. 
“>> 
EQuaALITY That all men have equal rights isa cardi 
nal doctrine in the theory of 
democratic government, but it 
is possible to expand the claim 
to a point be yond the bound 
of rights simply, and apply if 
to the results of the exercise 
endow 


of our inalienablh 


ments Human beings are 
not born with equal gifts and 
Wherever there ir 


there 


powers 
an upper and middle 
must beanunder. The weak 
must seek the wall and be the 
\ stile from which the ambitious 
\ strong will vault toward the 
top. Norcan those appointed 
by nature for the pyramid’s 
base serve in any other po 
sition, To press the wall as 
little as possible, get all the 
pay for service that it de 
mands, and make the best 
is the bound 
With 


out a foundation there can be 


of now and here 

of their possibilities 
/ no superstructure, and the po 
sition is as truly honorable as 
wy other 
mankind have held it to be 
less desirable All 


for the he Ip of those who verve 


though universal 


theories 


must proceed apon an adinis 
sion of inequality The Cat 
riage WV nthly 
ee —_ 
THs American Forestry 
Commission, at ite annual 


meeting held at Denver, Col 
September 15, recommended 
to Congress the establish 
ment in the District of Co 
lumbia of an agricultural and 
forestry experimental station 
and the passage of a bill for 
the protection of the govern 


ment timber lands 
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ENGINEERING; INVENTIONS. 


A car coupling has been patented by 
Messrs. Jaco W taker and George A. Prescott, of 
tion relates lo the construction | 





Dover, N.d. Thisinve 
of a novel form of drawbar and connections, to be used | 
with the ordinary form of coupling Unk 

A boiler feed regulator has been patent- 
ed by Mr. Charies O, Wyman, of Anoka, Minn. The 


imvention consiste of a tank with pipes connecting it | 


with the boller above and below the water line of the 
latter, and with pipes leading to the pump, with vari- 
our novel features, to keep the water at all times at the 


proper height 


A reversing mechanisim for engines has 
been patented by Mr. Lorin C. Forwood, of Shipman, 
Il, lt consete in an eccentric held between collars | 
secured to the tain shaft of the engine, with sliding 
wedges arranged to move the eccentric transversely 
across the shaft, by which the reversing of the valve | 
motion |e effected, without the ordinary joints and rods 
required where links are used 

An automatic water feeder for steam | 
bollers tas been patented by Mr. Charles O, Rabut, of 

iow York city It embraces asysetem of valves ove 
rated by a float controlled by auxiliary floats, and also 


| 


in an arrangement of an air valve to permit the escape 


| 


working parte being inclosed by a casing, except when | 


of air during the filling of the float chamber, all of the 


registering mechanism ls employed 


A valve for hydraulic elevators has been 
patented by Mr. Varker F. Morey, of Portland, Oregon 


This invention comprises a system of differential valves 
controlied by an auxiliary valve, and thus governing | 


hoth the admission and the escape of 


water from the 
ram of the ¢levator, with provision for arresting the 
motion of the ram, aa required, to stop the elevator, 
the design being also to prevent excessive wear from 
@and or grit. 

—wews — 


MECHANICAL INVENTION. 


A wachine for making whiffletree bolt 
blanks has been patented by Mr. John Stacker, of Win 
sted, Conn, Inthis machine a pew form of anvil or die 
is employed, on which the heads of the bolt blanks are 


flattened, split, and spread or opened, in connection 


with a new device for seplitting and opening the bolt, so 
that al) the operations may be conducted with dispatch 
on the same machine, 

eS 


AGRICULTURAL INVENTIONS. 


A combined corn planter and cultivator 
has been patented by Mr. John C, Weiss, of Sheidon, 
Mo, The object of this invention is to improve the 
construction of a machine heretofore patented, involv 
ing novel features and combinations, to render the ma- 
chine more convenient in use and more reliable in ope 


ration 


A harvester for sugar cane, corn, ete., 
has been patented by Mr. Samuel H. Pearcy, of Frank- 





lin, Tenn. Thie Invention covers a novel construction 
and combination of parts in a machine to be drawn by 
teame on felda of standing crop, and automatically cut 
the standing canes and strip them of their tops and | 
leaves, and drop them in bunches while passing along 
the cane rows. 
_ eee 
MISCELLANEOUS INVENTIONS, 

A rein muff has been patented by Sarah | 

J. Wall, of Stella, Neb. One end has a flap secured to 


| 
| 
one eide and conetructed to be folded over the end and 


secnred to the opposite side, #0 that the reing and whip | 
may be held in the hands and the latter be at the same 


time protected by the muff 


A carpet stretcher and tacker has been | 
patented by Messrs. Adelbert H. Noyes, of Jefferson, | 
aud Frederick G. Noyes, of White Water, Wis. It has 
4 #taff and barrel, to the lower end of which is attached 
4 toothed carpet stretching and holding head, in con } 
nection with a tack holding tube, and a foot pedal so | 


arranged that the tacks may be driven thereby, 


A mould for soles and heels of boots or 
shoes has been patented by Mr. Darius Banks, of Mor 
risville, Pa. It is for forming the heel and sole together | 
of rubber or other plastic material, by simply pressing | 
the latter Into the mould by hand and permitting it to | 
harden, the form being shaped and withdrawn from the 


mould in a manner not attainable with a solid mould 


A clevis has been patented by Mr. Ar 


thur W. Rumaey, of New Kiowa, Kan It is more expe 
cially designed for attachment to agricultural imp 
ments or toachines, and provides a simple, inex pensive 
and effective device, which may be quickly and easily 
coupled or uncoupled, bat which will not uncouple ac 


ly 


cidentally 


A moulding machine has been patented 





by Mr. Samuel C. Burris, of Victoria, Briti umbia 
It has upper and lower cutter beads for simultaneously 
surfacing and grooving opposite sides of timber, with 
cutters arranged at an angle to the line of motion of the 
tituber, and other novel features, to improve the con 


atruction of woodworking machines 


A miner's safety lamp has been patent-| 


ed by Mr. Auguet J. Becker, of Mount Carmel, Pa. The | 


invention consists of various parte and details, making 
a lamp which cannot be opened by the operator without 
extinguishing the light, and in which the light is ex 
tinguished when brought into contact with the fire | 
damp 


A facing tool has been patented by Mr. 


Alfred H Donnally, of Foxburg, Pa. The invention 
consists of face plate carrving cutters and having 
ratchet teeth, a ratchet lever and paw! operating on the 
face plate, and there bei i feeding device for the face 
plate, the tool being ape illy adapted for truing up the 


faces of ol well joints, } 
| 
| 


A combination ladder has been patent 
ed by Mr. Christian Koerner, of Rochester, N. Y It is 


astep ladder connected with an auxiliary section by | ents of precious stones, The book has a full index, 


| electricity as a motive power, the telephone and the 


separable hinges, the auxiliary section having one or 
two additional sections, and one of the sections having 
a short ladder acting in conjunction with the section to 
form 4 trestle for supporting a stage. 

An ax has been patented by Mr. Nicho- | 
Jas Goodier, of Dardanelle, Ark. The ax body has a 
transverse groove, anda deeper slot at right angles 
thereto, to receive a corresponding tongue and projec- 


| tion on a detachable bit, the parts being rigidly united 


by a bolt passing through the projection, so the cutting 
blade is detachable and can be renewed when worn or 
destroyed, 


An adjustable balcony has been patent- 
ed by Mr. Gottlieb D. Husemann, of St. Louis, Me. | 
This invention covers a novel conatraction of folding 
balcony, which can be readily removed and folded in | 
small space for storage, especially designed in washing 
the outside of windows, being #o constructed that it 
can be easily adjusted in operative position in any win- 
dow of any story. 

A bicycle handle has been patented by 
Mr. Kobert Kodes, Jr., of Nashville, Tenn, Combined 
with the bicycle handles are curved levers pivoted there- 


| to, having hooks en their shorter arms, which are re- 


celved in holes formed in the under side of the cross 
arm, to which the handles fre jointed, the invention be- | 
ing an improvement on a former patented invention of 
the same inventor, 
A dumbwaiter has been patented by | 
Mr. James Murtaugh, of New York city, It consists of | 
two counterbalanced carriages arranged in the same 
shaft, one above the other, each having means for ope- | 
rating it independently of the other, thus making a | 
waiter in which the upper carriage can be conveniently | 
used for the upper and the lower carriage for the lower | 


floors of a building, 

A bag fastener and tag holder has been | 
patented by Mr. Austin Leyden, of Atlanta, Ga. It has 
a plate with a hook or hooks, over which a tightened | 
bag cord may be drawn, @ plate with a slot to receive 
the cord, an adjustable latch bar, and ottier novel fea- | 
tures, being especially adapted for use on mail bags of 
the second class and on bags containing general mer- 
chandise, 


A feeding mechanism for grain, flour, 
etc., has been patented by Mr. Charles A. Andrus, of | 
La Grange, O. It is a mechanism which secures a posi 
tive discharge from the bin, subject to regulation as to | 
the amount of material passed out of the receptacle, 
and applicable to a large range of work, from the natu- | 
ral grain to the softest stock, which is fed so that it can 
not sift or dust and waste, | 





An inhaling device has been patented 
by Mr. Marmaduke W. Hobbs, of Richmond, Ind It is 
an inhaler or respirator in which an adjustable disk or 


valve laemployed for regulating the admission of air 
into the instrument when in use, and for closing one of 
the air openings when not in use, there being shallow 
trays for holding the substances to be inhaled, and a 
removable air induction tube 


A window cleaner has been patented by 
Mr. Carl B. Von Schenk, of Frankfort-on-the-Main, Ger- 
many. The invention consists of a pad attached toa 
bracket secured to a block, with a powder holder secur 
ed to the bracket, and a detachable pad, being designed 
to clean and polish windows, looking glasses, etc., 


Special, 





SAVED. 

Mrs. Colonel Fleming, an accomplished lady, well 
known in Philadelphia, in Western Pennsylvania, and in 
Washington, has been spending a considerable time in 
Philadelphia, preparatory going to Washington, where 
it is understood she is to have her future home. Grace- 
ful in her movements, elegant in form, and the very pic- 
ture of health in her features, Mrs, Fleming would not 
be taken for one who bad suffered a long experience of 
iliness, and who had su completely lost her health that 
her friends had given up all hope of her recovery. 

The writer recently met Mrs. Fleming, and had a con- 
versation with her as to her iliness and restoration. 

“For many months,” said Mrs. Fleming, “ during the 
protracted iliness of my husband, which resulted in his 
death, | was with him night and day, undergoing a very 
severe strain, both physically and mentally. While he 
lived I was able to bear up under all this, but when he 
died then came a reaction, and I was taken with a severe 
catarrhal fever. This brought me down very low. After 
a while I rallied, but did nut recover my health. I fell 
into a state of nervous exhaustion, with neuralgic pains 
almost beyond endurance. My head was #0 sensitive that 
I could not touch it with a comb. My hands were so dis- 
abled that I could not bar my own window shutters. I 
had difficulty in recognizing my best friends during some 
of the time while | was at my worst. Day and night I 
suffered more than | can tell. This was at my home in 
Franklin, Pa. Finding that the best physicians there 
were unable to relieve me,I came to Philadelphia to 
consult physicians who were specialists in nervous dis- 
euses. Following their advice, | went to the University 
Hospital, where I bad a private room and the most skill- 
ful medical attendance. But it was in vain. From all 
this | received no advantage. 

“Some years ago | had heard of what was then a new 
remedy, but was said to do wonderful things in the cure 
of stubborn and chronic nervous diseases. It was *Com- 
pound Oxygen.’ | thought I could do no worse than to 


try it. Unable to walk even a short distance, | went in a | 


carriage to the office of Drs. Starkey & Palen. On reach- 
ing there | was so exhausted that | was unable to state 
my case to Dr. Starkey. After resting, I hada full con- 
versation with bim, and he gave me encouragement to 
hope that Compound Oxygen might give me som: re- 
lief. It was with some apprehension of possible failure 
that my first inhalation was taken, But as soon as 1 re- 
alized what it was, 1 was delighted with the soothing and 
strengthening effect of the treatment. Dr. Starkey 
thought that in about three weeks some permanently 
good result might be expected. Kooms were secured 


near the office, for | was too weak and nervous to go any | 


wreat distance, even in a carriage. I took the Office 
Treatment regularly every day. In about two weeks I 
experienced a marked improvement, which now daily 
increased, My exhausted brain began to be itself again, 
and my body received new vitality. With improvement 
came hope of entire recovery. For the first time since 
my husband’s death | found relief from the pain and 
prostration which had borne so heavily on me. 

“With changing weather, I would sometimes receive 
a partial setback for a few days. But this did not dis- 
courage me. Friends of mine, in Franklin, had been 
cured of severe and protracted illness, and why should 
notl? I kept regularly on for months, not as an experi- 
ment, for I found that I was receiving solid and practi- 
cal good from the treatment. 

“ Not a particle of any other medicine but Compound 
Oxygen did L take. This was doing the work for me, and 
I determined to give it a fair chance. 

“IT suppoee L need hardly ask you, Mrs. Fleming, if 
your health is now perfectly restored?” 

“Lamas you see me. I have neither ache, pain, nor 





without the use of water, the specially described pow 
der consisting of silicic acid, magnesia, aluminum, and | 
sulphuret of calcium, prepared as set forth. 


A piano forte damper cover has been 
patented by Mr. Emil Hofinghoff, of Barmen, Prussia, 
Germany. It is fastened to the back or to the bottom | 
of a grand piano, and is hinged to the instrument so 
that itcan be conveniently opened or closed by hand, 
and fixed to any desirable amount of opening, being de- | 
signed to facilitate controlling the power and to im- | 
prove the tone of the instrument, and also to guard 
against hurtful influences of temperature and dampness 





NEW BOOKS AND PUBLICATIONS 
ELECTRICITY IN THE SERVICE OF MAN. | 
From the German of Dr. Alfred R. | 
Von Urbanitzky. Kdited by R.| 
Wormell, 859 pp. London and New 
York : Cassell & Company, 
This is a very comprehensive, popular, and practical 
treatise on the application of electricity in modern life, 


referring to and describing,with numerous illustrations, 





au large proportion of the hitherto published experi 
ments and investigations in nearly all branches of elec 
trical development, Part I. treate of the principles of | 


electrical science, and Part IL. of its technology, in- | 
cluding generation and conduction, the electric light } 


(noticing all the different systems that have attained 


| any degree of success), clectro-chemistry and metallurgy, 


telegraph 


STEAM ENGINE CATECHISM. Part IL. | 
By Robert Grimshaw. New York: 
John Wiley & Sons. 

This little volume, really issued as a supplement to a 
former brief catechism of the same author, is a con 
tinuation of the same style of giving information in | 
regard to steam engine practice, through the form of | 
question and answer, 

PRECIOUS STONES IN NATURE, ART, AND 
LITERATURE. By 8. M. Burnham. 
Boston : Bradley Whidden. 

The author has pat together in this volume 400 pages 
of very readable matter touching precious stones and | 
their imitations, as asort of supplement to his former 


work on © Limestones and Marbles,” published in 1883 


The chapters relative to collections of precious stones, 
crown jewels, and prices, trade, pawns, ete., engray 
ing on stones, and their secular and sacred uses, are 


full of interesting aneedote and detail drawn from a 





wide fleld of investigation ‘arly one hundred pages 


are devoted to the diamond alone, and the appendix 
i ! 
has tables of sizes of remarkable diamonds, and the re 


lative hardness, specific gravity, and principal constitu 


weakness. I sleep well, and my appetite is hearty. I 
am as active as l ever was, and in as good spirits, and I 
lay it all to Drs. Starkey & Palen’s care of me, and treat- 
ment with Compound Oxygen. Without this I think I 
should have been dead long before this. It is now nearly 
two years since | began taking the Compound Oxygen. 
If [should ever be sick again, I will again take it; but 
happily | have no need of it now.” 

The whole story of Compound Oxygen ts pleasantly 
told tn a little brochure of 20 pages, issued by Drs. 
Starkey & Palen, 12 Arch Street, Philadelphia, Pa. 
This will be mailed freely to all who write requesting it. 





‘Q™Wusiness and Mersonal. 


The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line 


Advertisements must be received at publica/ion office 
as early as Thursday morning to appear in next issue. 








Prof. Vose, in the preface to his ‘Manual for Rail 
road|Engineers,”’ says that Traut wine’s * Civil Engineer’s 
Pocketbook " is “ beyond all question the best practical 


Complete Practical Machinist, embracing lathe work, 
vise work, drills and drilling, taps and dies, hardening 
and tempering, the making and use of tools, tool grind- 

| ing. marking out work, etc. By Joshua Kose. Lilustrated 


|A WELL KNOWN SOCIETY LADY'S LIFE by 3% engravings. Thirteenth edition, thoroughly re- 


vised and in great part rewritten. In one volume, I2mo, 
49 pages. $2.50. For sale by Munn & Co., #1 Broadway, 
New York. 

Concrete patents for sale. E. L. Ransome, 8. F., Cal. 


Woodworking Machinery of aJl kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 


A Catechism on the Locomotive. By M. N. Forney. 
With 19 plates, 227 engravings, and 0 pages. $2.50. Sent 
| on receipt of the price by Munn & Co., 41 Broadway. 
New York. 
| Guild & Garrison's Steam Pump Works, Brooklyn, 
N.Y. Pumps for liquids, air, and gases. New catalocue 
now ready. 
| The Knowles Steam Pump Works, 44 Washington 
| St., Boston, and 93 Liberty St., New York, have just is- 
i sued a new Catalogue, in which are many new and im- 
| proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 


| 
i 
| 
| 
| 
| 


* For contemplation he, and valor formed, 
For softness she, and sweet attractive grace. 
| John Milton, in his * Paradise Lost,” thus distinguishes 


” 


woman from man. Diseases fail to her lot that do not to 

man’s, peculiar to her soft and more refined nature. A 

remedy adapted to the cure of her peculiar diseases is 

| found in Dr. KR. V. Pierce’s * Favorite Prescription,” for 
women. Thousands who have used it attest its great 
worth. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 





Nickel Plating.—Sole manufacturers cast nickel an 
| Odes, pure nickel salts, polishing compositions,etc. $100 
— Wonder.” A perfect Hlectro Piating Machine 
Sole manufacturers of the new Dip Lacquer Kristaline. 

Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and # and %4 Liberty St., New York. 


Iron Planer, Lathe, Drill, and other machine tools of 


modern design. New Haven Mfg. Co., New Ilaven, Conn. 
| 


| Wrinkles and Recipes. Compiled from the Screnti- 
FIC AMERICAN. A collection of practical sug 
processes, and directions, for the Mechanic, Engineer, 
Farmer, and Housekeeper. With a Color Tempering 





gestions, 


Scale, and numerous wood engravings. Revised by Prof. 
| Thurston and Vander Weyde, and Engineers Buel and 
| Rose. 12mo, cloth, $2.00. For sale by Munn & Co., #1 
| Broadway, New York. 

Cutting-off Saw and Gaining Machine, and Wood 

| Working Machinery. C. B. Rogers & Co., Norwich, Conn. 

If an invention has not been patented in the United 

‘ States for more than one year, it may still be patented in 

| Canada. Cost for Canadian patent, #40. Various other 

| foreign patents may also be obtained. For instructions 
address Munn & Co., SCIBNTIFIC AMERICAN patent 
agency, 41 Broadway, New York. 

| 

| Iron, Steel, and Copper Drop Forgings of every de- 

| 8¢ ription. Billings & Spencer Co., Hartford, Conn. 

Rubber Belting, all sizes, 774% per cent regular list. 

All kinds of Rubber Goods at low prices. John W. 
| Buckley, 156 South Street, New York. 
| Weare sole manufacturers of the Fibrous Asbestos 
| Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co, 
419 Kast 8th Street, New York. 


Curtis Pressure Regulator and Steam Trap. See p. 142 


| Pat. Geared Scroll Chucks, with 3 pinions, sold at same 

prices as common chucks by Cushman Chuck Co., Hart- 

ford, Conn. 

| Steam Hammers, Improved Hydraulic Jacks, and Tube 

| Expanders. RK. Dudgeon, 24 Columbia St., New York. 

| 

60,000 Emerson's 1886 §27" Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen, 

| Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. 8. A. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., L112 Liberty St., New York, 

| 

“How to Keep Boilers Clean.” Send your address 

} for free 8 page book. Jas. C. Hotchkiss, % John St., N. Y. 

Pays well on Small Investment.—Stereopticons, Magic 
Lanterns, and Views illustrating every subject for public 
exhibitions. Lanterns for colleges, Sunday schools, and 

|} home amusements. 14% page illustrated catalogue free. 
| McAllister, Manufacturing Optician, 49 Nassau St., N. Y. 

Astronomical Telescopes, from 6/’ to largest size. Ob 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa 

Send for catalogue of Scientific Books for sale by 
Munn & Co., #1 Broadway, N. Y. Free on application 





manual for the engineer that has ever appeared.” See | 


also Trautwine’s “ Railroad Curves” and “ Earthwork.” 
A prominent mechanical engineer makes the state 
ment that the loss from the absence of a covering from 


steam pipes and boilers is astonishingly large. One 


square foot of exposed surface of engine, boiler, or steam 


pipe, will condense, per hour, an amount of steam equal 
in foot pounds Lo one-third of a horse power. In avail- 


| able work, the loss is fully one-twentieth of a horse pow- 


er per hour for each aq. ft. of exposed surface. In view 
of these facts, it behooves every user of steam to see 
that all his steam-heated surfaces are properly covered 


| with a good, durable, non-conducting covering. For the 


past eighteen years the’ H. W. Johns Mfg. Co., of this 
city, has made a special study of this branch of their 
business, and are supplying materials which, for dura- 
bility and efficiency, stand superior to all others in the 
market. 

Mechanic's Own Book, Full instructions for draw 
ing, casting, founding, forging, soldering, carpentry, 
carving, polishing wood and metals, turning, roofing, etc. 
702 pages; 140 illustrations. $2.50, post paid. E. & F. N. 
Spon, 35 Murray St., N. Y. 
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Names and Address must accompany al! letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication 

References to former articles or answers should 
give date of paper and page or number of question 

Enquiries not answered in reasonable time should 
be repeated; correspondents w bear in mind that 
Fome answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn 








Special Written 
| personal rather than 
expected without remun 
Sclentitic Ameri 


to may be had at the office 





plements referred 
rice 10 cents each 
Books referred to promptly supplied on receipt o 
4 py Pi i 
price 
Minerals sent for examination should be distinctly 
marked or labeled 





The Railroad Gazette, handsomely illustrated, pub = , 
lished weekly, at 73 Broadway, New York Specimen } (1) J F P asks if a diamond will give 
Bek i i v , 


copies free. Send for catalogue of railroad books. 
Friction Clutches from $2.25 on. J. C, Bleyney, New- 
ark, N. J. 
Protection for Watchea. 


Anti-magnetic shields—an absolute protection from all 
electric and maguetic influences. Can be applied to any 
watch. Experimental exhibition and explanation at 
* Anti-Magnetic Shield & Watch Case Co.,” 18 Jonn St 
New York. F. 8. Giles, Agt., or Giles Bro. & ( , Chicag 





where full assortment of) Anti-Magnetic Watches can 


be had. Send for full descriptive circular. 





light in the dark, A. No; unless by phosphorescence 


after exposure to sunlight or the electric arc light, 


(2) B. D. asks how to preserve some 


mole skins without injuring the fu in ea method 
A. Supposing the skins are dry, they st! © softened 
thronghont by soaking in pare water; soft water is best, 
but any ordinarily pure water may b eed, and care 
must be taken that the skins are thus soaked only a 
sufficient time to soften them Phen clean off any bits 


of fiesh that may remain on the flesh side, rinse all well, 
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ebake off the loose water, 

tack on a board, flesh side 
mixture of powdered alum 
alum and one-third salt, enough to just cover every part. 
As the skin dries it takes up the mixture, but if any be 


Then sprinkle with a 
two-thirds 


up. 
and salt, about 


and gently stretch out and 


left on the surface the second day, sprinkle on 
a little more water, otherwise put on’ more alum 
and salt, and sprinkle. Two to three days should 
be sufficient for such smail skins, the idea being | 


to give the skin all of the alam and salt it will take up, 
while in a moist condition. This tawing process makes 


the hair firm, a gentle rubbing and beating softens 
the flesh side, 
tawed skins are never calculated to stand much wetting 
This process is wel) adapted for all small skins, al 
though those which are heavier require more time, and 
the flesh sides are sometimes folded together, and the 
When the skins are freshly taken off 


s needed, but mor 


skins rolled up. 
no soaking i care is then called for 
in thoroughly washing off and cleaning them, and the 
first application of salt and alam should be in the pro 
portions of one-half each. It requires the judgment of 
a@ tanner to dea! with skins in a dry state which may 
have become partly damaged before drying, and it re 
quires special knowledge also to tel) whether adry skin 
is so damaged. 


(3) A. T. G. asks what is the process of 
fastening rubber rolls on clothes wringer. A. Clean 
shaft thoroughly between the shoulders or washers, 
where the rubber goes on 2. Give the shaft a coat of 
copa! varnish, between the shoulders, and let it dry, 3 
Give shaft coat of irnish and wind shaft tightly as 
possible with five ply jute twine at once, while varnish 
is green, and let it dry for about six hours. 4. Give 
shaft over the twine a coat of rubber cement, 
and let it dry for about six hours. 5. Give shaft over 
the twine asecond coat of rubber cement, and let it 
dry for about six hours. 6. Remove washer on the 
short end of shaft, also the cogwheel if the shaft has 
cogs on both ends, 7. See that the rubber rolls are 
always longer than the space between the washers 
where the rubber goes on, as they shrink or take upa 
little in putting on the shaft. 8. Clean out the hole or 
inside of roll with benzine, using a small brush or 
swab. 9, Put the thimble or pointer on the end of shaft 
that the washer has been removed from, and give shaft 


over the twine and thimble another coat of cement, 
and stand same upright ina vise. 10. Give the inside 
or hole of roll «a coat of cement with a small rod or 


11. 
as possible with a jerk, then rive 
12 
be 


Paull or f 





yrce the roll on the shaft as quickly 


t the washer on with 


a cold chisel Let roll stand and get dry for two 


three days fore using same. Cement for use 


should be so thick that it will run freely; if it gets too | 


thick, thin it with benzine or naphtha, 


(4) W. H. H. the best known re- 
ceiptfor purifying the best sweet oil sufficiently for 
A. Put thin sheet lead into olive oil ina bot- 
tle, expose it to the sun fora few wecks, and pour off 
the clear liquid 

(5) J. R. 8S. asks (1) the composition of 
A 


dered charcoal, oxide of iron, or any convenient pigment 


asks 


watch oil. 


a cheap paint suitable for rough work Grind pow 


in linseed oil with sufficient litharge as drier, and thin 


for 


however, cheaper to purchase 


use with well boiled linseed oil You will find it, 
a ready made paint from 


4 good work the manu 
A. See** Technology of 
AMERICAN SUPPLEMENT, 
12 


some reputable dealer on 
facture of paper from wood. 
Paper Trade,”’ in ScrenTiri1 


Nos. 109, 110, 116, 117, 118, and 


(6) A. R. H. asks the receipt for making 
A. Take 


the Sozodont tooth powder, of potassium car 























bonate % ounce, honey 4 ounces, alcohol 2 ounces, water 
10 ounces, oil wintergreen and oil rase sufficient to 
flavor. 2. A good stove polish. A. Take of black lead 
pulverized 1 pound, turpentine 1 gill, water 1 gill, sugar 
1 ounce, 

(7) 8S. G. asks: Is there any way to 
mark white dishes permanentl A. We know of no 
means except by grinding suitable pigments in proper 
vehicle, painting the china, and then burning it in 

(8) L. S. B. desires a receipt for making 
a good black lacquer. A. Take of burnt umber 8 
ounces, true asphaltum 3 or 4 ounces, boiled linseed 
oil 1 gallo with a little of the 
Oo add ) us dissolved ina 
emall qua n add the remainder 
of the oil, boil, cool, and thin w a Sufficient quantity 
of oil of turpentine 

(9) D. W. McD. asks how to restore ran 
cid butter so that it w taste and sme wel A, 
Wash wel! first with some good ne milk,and next 
with cold spring water 

(10) A. H. W. writes: I want to have 
twelve triangles made from bar et ach one » be of 
a different tone from the ut W sizes sl ld each 
De 1 what s s of steel should ea be made of , 
mal best 8 d- A. As you cal lepend up 
ge I alee f emall and « t n 8 in size, your 
or ‘ ae is > a fa and make a 
gecond trial wi i shorter bar for the next not Then 
make a trial on the next « - Commercial # 
varies enough frota its! ils | nt ar i 
putation of lengtt for chim is or single r : 

(11) W. H. R. asks: 1. How ean I con 
struct as r ( i noisture of 
a room wt 8 used aX @ na ‘ 
a ve goo 1 a piec fw 
t . lca tt 4 rOK 
i dis ri} i st hea 
‘ zh to straig sing , f 

f swing I fastened 

i # atriy f ; ‘ wa I 

t af : a f 4 I " 

f ‘ | ‘ . 
proport a AA aris Mas - 
gromets SUPPLEME bi, 14 1,10. 2. G 
I e best reciy cal ra caseharde 
| 1, to be used on open fires A. Caseharde y 
t pen fire is a very p superficial p an 
We know of nothing better than a mixture of cyanide 


r ts r ‘ i} Md } r t r rh " , ; 
potassium and hoof shavings thoroughly pulverized 


| Nos, 184 and 


and it is preserved from decay, although | 








i 
What is the best welding compound for 
A. There are welding 
compounds in use, with as many claims to superiority. 
We have found nothing better than borax with a little 
10 


a 
3 


and mixed 


working steel? 4 great many 


sal ammoniac—about per cent—all pulverized to- 


gether 
(12 


com position 


O. A. B. asks for a preparation or 
ised to bleach hair. A. Use hydrogen per 
oxide, a description of which and its method of manu 
in SCLENTIPIC AMERICAN SUPPLEMENT, 
). Wash the hair thoroughly, and when 
apply the bleach with a 


facture is given 
at 
ps! 


small 
Use 
be necessary to obtain the desired shade. 
T OC 
A. Soak 


perfectly sponge, 


rubbing well into the roots of the hair. as often 


as nay 


(13) J. 


sponges 


asks (1) a receipt to bleach 
12 


in diluted muriatic acid 10 or 


u wash with water and immerse in a solut 











hours, the i 
of hy phite of soda to which a small quantity of 
diluted muriatic acid has been added, and wash out. 2 
How to kill r rworm or barber's itch’ A. Wash the 
part affected with a little lemon juice; then rub in with 
the finger a litle gunpowder which has been bruised 


in a porcelain mortar, Do this gently about twice a day 


te very careful not to make the skin sore. 3. A good 
receipt forhair dyeY A. Take of silver nitrate 1 ounce, 
copper nitrate 1 drachm, distilled water 2 ounces. Dis 
solve the salts in the water, and add water of am 
monia tothe solution until the liquid becomes of a 
clear blue color, 


(14) M. A. M. writes: I wish to preserve 


fa polished steel surface and etch or eat 


a portion of 


away the remainder to a depth sufficient to receive a 


thick electro plate of silver, so that when plated, and 








plating polished, it will be even with the preserved 

| surfa s0 the whole surface will be even, buta 
portion s and a portion silver plated. A. This is 
what is called electro inlaying, and is only successfully 
practiced by experts in this style of art. The etching 
process is the same as for engraving steel plates. Th 
protecting material is asphalt varnish, which may be 
used with pencil brushes for ornamental work or for 
stopping off any parts not required to be acted upon 
by the acid Asphalt, resin, and beeswax about equal 
parts, varied for hardness to suit the temperature, is 
suitable to cover the surface, warmed by dabbing with 








a small pad. This allows of the figure being scratched 
in witha point. Nitric acid 1 part, water 2 to 4 parte 
is generally used for biting in the figures rhis, fol 
lowed by a dilute muriatic acid dip for removing oxide 
and cles g the surface, will probably prepare the 
piece for electro plating. If not, you will have to make 
a study of chemicals that will clear the surface so as to 
take the silver; possibly a few trials cyanide of silver 
or potasso- cyanide may give you success For electro 
plating, see details in SurprLement, No. 310 





(15) F. 8S. S. asks whether the last drops 
of aliquid dropped from a bottle are larger than the 
first, and why? A. The size of drops depends on the 
shape of the surface on which they form and on the 
rapidity of delivery. Hence they may be either larger 
or smaller when a bottle is nearly empty than when 
tisf generally we think larger, because the flat sur 
face of the mouth or lip is then the forming surface. 

(16) J. G. asks (1) how to make a good 
cheap varnish for furniture. A. Melt 120 parts of yel 
low wax and a little pulverized resin, and compound 
this with 60 parts of warm oil of turpentine or epirits 
of t ne Rub the furnitare h this by means of 
‘ ra 2, A receipt for cleaning window glass 
A. Tie up some finely powdered whiting in a small piece 
of mur Dab it over the glass thorong The dirtier 
the use, the more whiting will adhere to it Next 
smear t th adamp rag, and let remain until 
perfect ] then rub it off with a leather | 

(17) W. G. 8. asks: How is the bisul- | 
phide of tin amalgam prepared for fr nal electri 
machines A. Itis notan amalgam. Powds 1 
phide of tin is spread over the greased cust 8. Al 
amalga fone part of zinc, one of tin, and two of 
mercury is highly recommended 

(18) Lux asks: Is there any solution in 
which I can soak paper to make it a mductor of 

ctr when dry, also a method of putting an elec 
trica tie surface on payx a. 3 r 
cal i , BO ms depend gene n the 
mo re tl reta for r off I rface 
Dati if or some metallic bronze po r is available | 

(19) F. H. asks: 1. Will the micro-tele 
phone, Fig. 5, described in Scientific Amenic UP 
PLEMED 63, work on telephor lescr ] Sus 
PLEME Yo. 142, 4 ‘ » batter # used A. The 
m ) yhone req #4 batter 2. Can atelephor 

le wv permanent magne be ed batter 
A. It cut VM lo tw make |} f perma 
net g hone of metal 1 of , A 
Metal is tional as t Ds 
iask ff S Us 

20) E. B. asks 1. Could water be 
ed t ' if | yrees 
“ la b r be conetr 
f or r ul be made } 
see } 
A. Wa 1 b ted 
f ‘ N 1 ‘ ‘ 
' ' 1 stand the 1 ‘ 
cr | equ 
| ress 
If « " * 
f 4 
" f If ' 
‘ 
, P 
4 ¢ . 
D. A. B. asks a rece ipt for dissoly 
" « ie nee “ A ™M 
polished aft 
f 6 ar ” By | 


use of 
3. Is 


used for 


the 
cloth buffs or hand appliances to do the work 


glass flour, emery, or rotten stone, and 


there any method of preparation that can be 


coating plaster of Paris models that will leave the rub 
ber smooth and bright after vulcanizing’ A. O 

and blacklead and soapstone powder are recommended 
as facing formoulds. The Scientific AMERICAN SUP 
PLEMENT, Nos. 249, 251, 232, which we can send you 


for ten cents apiece, treat the subject exhaustively, more 
especially the last number, 
(22) B. F. R. asks: Can you add any 


harmless substance to milk that would make acoplous 
and permanent foam on being beaten with an egg 
beater? A. You might take the following, which is 


lo each gallon add from two to 


used with soda water 


four ounces of gum arabic dissolved in its own weight 


of water; or use the following: Quillaya bark 4 ounces 
alcohol 4 ounces, glycerine 4 cunces, and water & ounces 
Exhaust by percolation to make 1 pint of Unctare Two 
to five drachme of this tincture to be used to every gal 


lon of fluid 


(283) G. F. asks why the planet Mercury 
s 80 much more flattened at the poles than the 
earth A. There is no flattening of the poles of Mer 


cury that has ever been me asured, except at its transite, 


und then it is not observable in common telescopes 
What you have probably seen is the gibbous phase duc 
to ite position in rela to the sunand earth, This 


might appear like an extreme flattening in a poor tel 








escope, 

(24) C. R. B. writes: Lintend to make 
an dynamo three times larger than the one described in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 161, and wish 
to know its capacity in furnishing a current for incan 
descent lamps (without battery How many lamps of 
2 candle power will it rat how many lamps of 4 
candle power will it run, and how many lamps of 22 
candle power will itrun’ Also please quote the addi 
tional lamps of 20, 24, aud #2 candle power it will ran 
with 6 medium sized Bunsen cells additiona A. A 
dynamo three times the size of that described in Sur 
PLEMENT, No. 161, would probably not run more than 
two or three 20 candie lamps The six Bunsen cells 
would help it a little if used to charge the fleld, We 
do not recommend this dynamo for practical, every day 


nse. We hope soon to describe a larger dynamo 
(25) B. L. R. asks how 


on writing machines, d 


the ribbons used 


daters, et« are made that is 


what niaterial is used for mak the different colors 
how they are compounded, and how the 1 bbons are 
prepared. A. Take vaseline (pe stum) of high boil 
ing point, melt it on a wat bath or slow fire, and 
ncorporate by conetant stirring as much lampblack 
or powdered drop black as “ take up without 
becoming granular. If th fat remains in excess, the 
print is liable to ha a greasy outline; if the color is 
in excess, the print will not be clear, Remove the 
mixture from the fire, and while it is cooling mix 
equal parts of petroleum, benzine, and rectified oil of 
turpentine, in which dissolve the fatty ink, introduced 
in small portions by constant agitatior The volatile 
solvents should be in such quantity that the fluid ink 
s of the consistence of fresh paint One secret of 
success lies in the proper ap] ution of the ink to the 
ribbon Wind the ribbon n a plece of cardboard 
spread on @ table severa ayers of1 vepaper, then ur 
wind the nbbon in such ngths ae may be most cor 
venient, and lay it flat on the paper Apply the ink 
after agitation, by means of a soft brueh, and rub it 
wellinto the interstices of ribbon with a tooth 
brush. Hardly an k «lh sible « the 
eurface. For colored inke Prussian blue, red lead, 
etc 





TO INVENTORS, 





An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa 
tents at home and abroad, enable ust understand 
laws and practice on both ntinents, and Lo possess un 
equaled facilities for procuring patefits everywhere A 
synopsis of the patent law fthe Us ed Ptates and all 
foreign countries may be had or pplicat n nd persons 
contemplating the securing of patents, either at home or 
abroad, are it ted t “ et t? Mice for prices 
which are w. in ace ‘ e with the time snd our ex 
tensive facilities I r ‘ siness \ddrens 
MUNN &CO fice SCIENTIFIC AMERICAN, #1 Broad- 
way, New York 





INDEX OF INVENTIONS 


For which Letters Patent of the 


United States were Granted, | 
December 7, 1886, 


DATE. 





AND EACH BUARING HAT 


patents 




















Boller. See Steam boiler 
Boller cleaner, |. T. Hardy 
Boller furnace, J. Ham 
Bolt. See Flour bolt 
Bolt dressing machine, W. BE. Ward . 
Bone ny, marble, et making artificial, L. R 
Mestaniz 
Book case, revolving, G. V. Naverth 
Boot or shoe, C. A. Erdman 
Boot r shoe burnishing machine, BE. M. Park 
hurst 
Boot pattern, G. L. Myers 
Bootes or shoes, heel protector for, B. Kempeshall 
Boring machine, J. Swan 
Bottle, alarm, Parsil & Trowbridge 
Bottle capsule, W. Lawsot 
Bottles, etc., machine for aatomaticaily soaking 
brushing, and rinsing, W. W. Horner 
Box See Blacking box Draw box 
Boxes, securing covers on, C. & KB. H. Morgan 
Bracket. See Scaffold bracket. Sink bracket 
Brake See Air brake Car brake Carriage 
brake Power brake Wagon brake 
Brooder, &. 5. Renwick 
Br m | ler, H. IP’. Spencer 
Buckle, T. O. Potter 
Buckle, shoe, B. H. Alcott 
Buckle suspender, T, O. Potter 
Bung, fermenting, T. 8. Glateter 
Burnet See Lamp burner Vapor burner. 
Buetie, BE. T. Phillips 
Busties, machinery for forming wire, H. F 
Katon 
Button attaching machine, J. Luamoreaux 
Button fastener, H. A. Church 
Dutt lever, Kh. H. Lewts 
Button or stud, L.. P. Conrad 
Button setting instrament, F. H. Richards 
SOB,AIB to 
tuttons, machine for making shoe, F. HM. Mard- 
man . 
Cabinet and ise, combined, L. Wormeer 
Cable grip, roller, G. A. Pothemeus 
Cable gripping device J. liellings 
Canning fruits, meata, etc apparatus for, Acker 
man & Wagner 
Camera stand, J. J. Higgins 
Can making machine, B. J, Dotan 
Car brake, A. Dieu 
Car brake, air, J. B. Gathright 
Car brake, automatic, J. Bh. Gathright 
Car brake, electro-magnetic, H. 8. Park 
Car coupling, Baker & Preseott 
Car coupling, H. A. Barnard 
Car coupling, N. Barr 
Car upling, W. HH. Burkh ler 
Car coupling, J. B. Nixon 
Car coupling, C. B. Seabury 
Car coupling, K. G. Seasions 
Car upling, 8. Shull 
Car platforma, satety gate for, BK. L. Tevis 
Car, railway, Riordan & Martyn 
Car sienal, 8. Forman 
Car starter, ib. ¢ Pole 
Car, stock, G. A. Smith 
Car, stock, Smith & Van Orman 
Car, street, W. HL. Nelson 
Car treet railway, J. C. Brown 
Car whee 1, 1. Ue ke 
Cars, a wtic brake for railway, 1H. K. Whitner 
Care by electricity, system of lighting, J. MH. Mar 
shia 
Cara, heat apparatus for railway, W.C. Baker 
Carda, ¢ ispens device for express, C. G 
Pfingster 
Carpets and chet e weft therefor, manufactur 
ng imitation Turkey, Kohn & Watelawik 
Carriage brake, ¢ Luburg 
Carriage spring or & Baszeent 
(mr we top, shifting, fF. 8. Brand 
1" me wheel, C, Coolidge 
Can Bee Blacking case Bouk. cane M uric 
Watch cane 
Cas type, m 4 for, C. llochetadt 4 al 
Cha 1. Kw. k 
Chair. See Tilting and rocking chats 
Chairs, spring atta nent for, M.D. & T. A, Con 
' 
(huck, lathe, J. 1. Curry 
Churn, test, J. K. Kom 
Cigar whine, J. h. W ame 
Cigarette t g machine, Kinney & Butler 
Cigarette machine, F. Hipgerave 
Clamp, J. G. W er 
Cla ee ilitching etrap clasp Muspender 
(lemme en ner 
( aks BAT. Kf Irtoh 
( ik. M.J.McCe y 
kf tra “nea electri« i. # 
Ha 
{ : ‘ mbined, G N 
lak 
(och wenn. ts Cn 
Cock ( 1M er 
Coffee | “ ‘ 
Con reed AU 
‘ ff eta h Kuker 
‘ 5 “, breast, G. A. Bt, dohn 
( ur, ! 6. J. L. Campie 
‘ A pe rt e, @. Baretow 
( pe. DN, ile it 
‘ for forming, D ik r 
( g of ires, apparatus for facilitating. EB 
‘ ‘ i er, OL 4 ker 
, ‘ uu r 
‘ ct ert 
A. 0.4 we 
( P Ca , ‘ af pling 
rr v 
( ‘ 1 ‘ 
‘ af I b ter 
. Pat . 
‘ sf f & Wagner 
) g C.C. Worthingtor 
Vy “* t . and apparatus for 
D> f W. H, Meevwe 
, : f it. ilinckle 
D f fant “ reer h to, ¢ 
) saght, Dw. Pa 
) f G. Me 
raw 1M. AK. &. Good 
Kae Ww. ’ 
F 1yna i 
AD a ‘ KA r 
i) 
‘ r sv a ‘ f ’ 
i A y 
Kile eA.# rr 
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Kleatr! 
Mieutrical 
Klevator 

Fngine 
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Joshua Rose's Great Treatise on 
Steam Engines. 


JUST PUBLISHED. 
Mod Steal am Engines 
odern Lb UA nes. 
An elementary treatise upon the Steam Pine, writ- 
ten in plain language, fur use in the workshop as well as 
in the drawing office: giving full explanations of the 
construction ot modern Steam Engines, including dia- 
grams showing their actual operation; together with 
complete, but simple, expianations of the operations of 
various kinds of valves, valve motions, link motions, 
etc., thereby enabling the ordinary engineer to clearly 
anderstand the p! inciples involved in their construction 
and use, and to plot out their movements upon the draw- 
ing board. By Joshua Kose, M.E. Illustrated by 422 | 
engravings. In one volume, quarto, 32) pages. Price 
|. free of postage to any add exs in the worid 
@™ An il'ustrated circular, & pages, 4to, givt the con- 
tents of this remarkable book, will be sent free to any one 
who will furnish h:s address. 
BY THE SAME AUTHOR 
Mechanical Drawing self-Taught. Comprising 
Instructions in the selection and Preparation of Draw- 
ing Instruments, Elementary Instruction in Practical 
Mechanical Drawing: together with Examples in Sim- 
se Geometry and Elementary Mechanism, including 
crew Threads, Gear Wheels, Mechanical Motions, 
Engines and Boilers. By Joshua Rose, M.E. Llus- 
trated by 6# engravings. 8vo, cloth, . ® - #0 
The Complete Vractical Machiniat: Embracing 
Lathe Work, Vise Work, Drills and Drilling, Taps and 
Dies, H» ardening and Tempering, the Making and Use 
of Tools, 1 Grinding, Marking out Work, ete. By 
Joshua Rose. M.E lilustrated by 356 engravings. 
Thirteenth edition, hesoneey revised and in creat 
part rewritten. l2mo, 459 pages, . » 
The Slide Valve Practienliy Expiained. Em- 
bracing Simple and Comple ractical Demonstra- 
tions of the Operation of —- element ina Slide Vaive 
Movement. By Joshua Kose, M.E. Llustrated J a 
engravings. 1I2mo, cloth, ° . ° ° ° ° 1,00 | 
The above or any of our Books sent by :rail, free of 
Postage, at the publication prices, to any address in the | 
world. Becks | 














tw Our Cataloque of Practical and Scienti 
96 pages, 8v0, and our Catalogue of Books on Steam a 
the Steam Engine, Mechanics, Machinery, and Dynamical 
Eng neering ve and other Catalogues, he whole covering ¢ Y; | 
branch of Science applied to the Arts, sent free and res of 
Postage to any one in any part of the world who will ead 
nish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTEIAL PUBLISHERS, BOOKSELLERS & IMPOK TERS | 
S10 Walnut “treet, Philadelphia, Pa., 


The Teckso-Chomical Receis Bool 


NwoWw HRHBADY. 


The Techno-Chemical Receipt Book. 


Containing Several Thousand Receipts, covering the | 
Latest, most Important, and most Useful Discoveries in | 
Chemical Technology, and their Practical Application | 
in the Arts and Industries. Edited chiefly from the 
German of Drs. Winckier, Elsner, Heintze, Mierzinski, 
Jacobsen, Koller, and Heinzerling, with additions by 
William ‘T. Brannt, Graduate of the Royal Agricultural 
College of Bidena, Prussia, and William H. Wahl, Ph | 

». (Heid.), Secretary of the Franklin Inatitute, Phila- | 








delphia, author ot “ Galvanoplastic Manipulations.” Ll- 
lustrate d by 75 engravings, in one volume, over 0) pages, 
12mo, closely printed, containing an immense amount 





and a great variety of matter zantly bound in secar- 
let cloth, gilt. Price $2, free of postage tu any address in 
the world. 

SA circular of 32 pages, showing the full Table of Con- | 
tents of this import unt Book, sent by mail. free of postage | 
to any one in any part o/ the Worla who will furnish his 
address 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers, and Importers, 
810 Walnut St., Philadelphia, Pa., U. S. A. | 


ELECTRICAL Edward P. Thompson, Solicitor 
8 of Electrical Patents, 4 Beekman 
Street. Write for testimonials and instructions, 


FOREIGN PATENTS. 


Their Cost Reduced. 


The expenses attending the procuring of patents to 
most foreign countries having been considerably re-| 
duced the obstacle of cost is no ‘onger in the way of a 
large proportion of our inventors patenting their inven- 
tions abroad 

CANADA,—The cost of a patent in Canada is even 
Jess than the cost of a United States patent, and the | 
former ivcludes the Provinces of Ontariu, Quebec, New | 
Brunswick, Nova Scotia, British Columbia,and Mani- 
toba. 

The number of our patentees who avail themselves of 
the chear and easy method now 





offered for obtaining 
patents in Canada is very large, and |s steadily increas- 
ing. 

ENGI. VND.—The new English law, which went intc 
torce on Jan st 1885, enab es parties to secure patents 
in Great Britain on very moderate terms. ABritish pa- 
tent includes Engiand, scotland, Wales, Irelind and the 
Channe’ Islands 
financial and commercial center of the world. and her 
goods are sentto every quarter of the globe 


Great Britain is the acknow edged 


A good 
invention is \ike y to realize as much for the patentee 
in Kngland as his United States patent produces for 
him at herve, and the small cost now renders it possible 
for almost every patentee in this country to secure a ps 





tent in Great Britain, where his rights are as well pro- 
ected as in the United -tates. 
OTHER COUNTRIES, 
on very reasonable terms in France, Belgium, Germany 
Austria, Russia. Italy, Spain (the latter incilades Cuba 
and all the other -panish Colonies), Brazil, British ludia 
Australia, and the other British Co onies. 

An experience of FORTY yeara nas enabled the 
publishers of THE SCIENTIFIC AMEKICAN to establish 
competent and trustworthy agencies in all the pring pal 


Patents are 4 so obtained 


foreign countries, and it has always been their 
have the t 


sim to 
usiness of thetr clients promptly and proper. | 
ly done and their interescs faithfully guarded 

A pamphiet containing a synopsis of the patent laws 
cf al) countries, including the cost for each. and othe 
information usefu to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & (0.,, Editors and Proprietors of Tur Sc1- 
ENTIFIC AMENICA cordially invite all persons desiring 
any information re ative to patents, or the registry of 
trade-marks, in this country or abroad.to cal! at their 
offices, 961 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO.,, 
Publishers and Patent Solicitors, 
“1 Broadway, New York 


BRANCH OFFICES: No. 622 and 64 F Street, Paciti ; 
Building, near 7th Street, Washington, D. ¢ f 
j Instant relief. Final cure and never ™ 

ge returns. Noindelicacy. Neither 


knife, purge, salve or suppository. Liver kidney 

and al! bowel tronhles especially constipation—cur 

ed like magic. Sufferers will learn of asimple remedy 
free, by addressing, J. H. REEVES, 76 Nassau 8t., N. Y¥. 


-| SCHL HICHEHM, SCHUM™M & ©CO., 





inds Imitetions and Interior. Our name is stamped in ful! upon all our 
- stand BELTING. PACKING, HiosE. and WHEELS. Address for new circular, 


NEW YORK BELTING & PACKING CO., 


Warehouse: (5 Park Row, opp. Astor House, New York. 
Branches: 36 Chestnut st., Phiia., fi Lake St hicago, & Summer St., Boston 
Joun H. CHENVER, Treas. J.D. Curgvenr, Dep’y Treas. 


AIR BRUSH, | 


Legitimate 
artists’ and 
draughts- 
men’s tool. Franklin Institute Silver 
Meda’. 1885 momizes time, Use 
in black and white, and water colors 
Seurce of elegant and remunerative 
omer in the art 

# BRUSH M ra. CO., 

“67 ‘A st., Kecktord, Il, 











The American a 
chine Co., Hartford, Conng 
Wew York Office, 237 Broadwa 
Wells, Oi! and 7 Wells, drilled ALL LE x = 
by contract to any depth, from 50 MAS DEVLIN & Cc 
to 3000 feet. We eo manufacture THY EHIGH AVE 
and furnish everything required 
to drill] and complete same. Port 


able Horse Rouer and Mounted - ore a 
Steam Drilling Machines for 100 to FREE TO F.A.M. FineColored Engraving of the 














> ” interior of the Ancient Lodge Koom in which the 

pad. | Send 6 cents for illustrated firet lodge in N. America washeld, Alco largeilias 
2 ew HE Cc trated Catalogue of Masonic books and goods wite 
Pierce WellExcavaterCo. ~~ wept ay oe ty 
New Vork. fepuriousbooks, REDDING &CO.,, 





wr 
Masonic Publishers aud Manufacturers,73) Broadway, New York, 


te om 7 
eee ice eee eee") INVENTIONS 29) cat nc 


Cabinet. 212 Pine St., 
_— chant (now in N. Y.). Branches in N anche ~— 'L iver 
pool, etc. Address“ Z,” P. O. Box 774, New York 


Jersey City, N. 





















WANTED TO PURC HASE A Grain Dryer. 
Manufacture ry will please enc lose circulars t 
+» Hex 2045, New Orleans, La. 


EPPS’S 


CRATEFUL-—COMFORTING. 


4 COCOA 
OTTO GAS ENGINE 


GUARANTEED TO CONSUME 25 to 75 ANY OTHER GAS ENGINE 
PER CENT. LESS GAS THAN Per BRAK E-HORSEPOWER 


ICE & REFRIGERATING # fhe 
VALUABLE BOOKS. 


Machinist, the Complete Practical.—By Joshua 
tome Embracing lathe work, vise-work, drills and 
drilling, taps and cies, hardening and tempering, the 
making and use of tools, tool grinding, marking out 
work, ete. Dllustrated by 6 engravings Thirteenth 


SS ——. 
PEARLY: (onli 
By OvRNew Mgas fie Process ° | fawn iaeee ee 


ti or MosTipe Engineer's Hundy Book,.—By Stephen Roper, The 
Send Greens amp f Specimens - most comprehensive and best illustrated book ever 
published in this country on the steam engine; sta- 
tionary, locomotive and marine, and the steam engine 
indicator It contains nearly 0) main subjects 1A 
paragraphs, 876 questions and answers, 52 suggestions 
and instructions, 16 rules, formule, and examples, 40 





-'' Jl AF . ~ : " ows ‘ 
TRANSMISSION OF STEAM.—A LEC 
+ W J : ut De : course.—The pro es of sieam which make it well 
adapted for a transmission toa distance, The methods 
per night. A | tion. The nature of the mechanical devices necessar 
to fight and pro- in a successful street system of steam pipes, wit 
fitable busi-| methods of insulation, of supporting and securing the 
ects. Catalogues on application. Part 1 Optical, service connections, methods of measurement; and a 
athematical, 5 Meteorological, 4 Magic Lanterns, et statement of po eeeey: necessary in operating long 
L. MANASSE, SS Madison “treet, Chicage, ill. steam pipes, of the cause and prevention of water rama, 
marke upon the whole subject ontained in SOCLENTIF- 
IC AMERICAN SUPPLEMENT, No. 543. Price 10 cents 
To be bad at this office and from ai! newsdealers 
WITH STEEL BOILER. 
Cheap, Reliable, Safe. 
Automatic Boiler Feed, 
Steel Boiler, Cost of runnin 
guaranteed not to vee 
one and one-half cents per 
than halfthat of any kero- 
sere engine of equal effic- 
iency. Nothing equal to it 
price. Send for free discrip- 
tive circular 
CHAS. P WILL ARD &CO, 


TEEL WIRE J 
r ture by (bas. KE. anew, delivered in the Sibley College 
adopted to maintain pressure snd provide for condensa- 
ness. Magic Lanterns and Views of Semeteranb- | Pipes. af overcoming strest obmenetiins, and of making 
a ite ofthe nature f the repairs requires with general re- 
Two-Horse Power Engine. $150. 
Automatic Pop Safety Valve 
horse power per hour. Less 
ever before offered for the 
‘284 Michigan Street, Chicago, Ii) 























Mineral Lands Prospected 


Artesian Wells Bored. Superior Stationary En- 





gines, specially adapted to Electric Light purposes tables, 1% illustrations, 41 indicator diagrams, and 17 
Built by P A DIAMOND DRILL Co., Birdsboro, Pa technical terms: over 4,000 different subjects, with the 
questions most likely to be asked when under exam) 


nation, before being commissioned as an engineer ir 


the U.'8. Navy or Hevenue Service, or licensed as an 
Engineer in the Mercantile Marine Service 3.0) 


Engincer’s Pocket-Book,.—By Charies H. Haswell 


For Grinding and Polishing vules. and formales ps ring to shanien, mathome 
tics, and physi architecture, mason ry, steam Vennel« 
Manufactured by The Somersworth Machine (o.,| wills, limes, mortars, coments, etc. New edition, « 


tirely rewritten, containing much new m atte as ma 


BB. rR. WaRws, Agt., sonry ‘ anals ge ha £. nate Apes or bes 








optics marithma add al page ak 
154 Lake Street, CHICAGO. i e i pages. Forty-ninth edition, pocket-book fort 
ca eT . 





Write for Circulars. Locometive.—Cathechiam of the locomotive, by W. N 


















fh hanical engineer, with tables, 19 plates 
F gravings, cre vo, Cloth 
2B BIC OFFER To introduce them, ur ’ ; er 7. ne rown t ee 
= will Give Away, 1/ Enugineer’s Guide in the design, constr 
Self-Operating Washing Me wanes If you want and management of American stationar I ta- 
one send us your name, P d express office ble and steam fire engines, steam pumps, | ers, inje 
at once The National Co.,23 Dey St. N. Y. tors, guvert indicators, pistons, and rings, safet 
valves, and atest gauges, For the ase of engines 
ita ao any firemen ar team une Ry Kmory Kdwar Ii}us 
ICE BOATS — THEIR, CONSTRUCTION ed by 119 ivings. 42) pages, | #24 
and management With working drawings, detail and - aa Engine.—A catecl / i the «t engit 
directions in fu po r engravings showing mode m apy “ ns in the arte.tow } . now 
construction. Views of the two fastest ice-salling oats | a chapte n Alrand Gas Bngines, and anvther 
used on the MBO AT. nts Py H. A. Horefall, 1 to usef ules, tables @ 1 memoranda. Hy 
M.f Contained in ScIrNTIF AMEHICAN SUPPLE. | sourne I Yew edit much enlarged, and 
MENT. 1. The same number also contains the rules and mostly rewritten Hiaetrated by iw louta, for the 
regulations for the formation of ice-boat clube, the sail n t part new in this edition 12 ehotth #249) 
ing a d ma agement of ice-boats rice 0 cents. Thea vel ke sent by ma st paid receipt of 
a — - the; ‘ 
fi Send for our complete Catalogue of t ks, free to 
! vee 
Mt NN & CO., Po hers of “ Sclentif American.” 





8) R 361 Brondway, New Vork,. 

CALOMEUS RETR L ton tay Chien Bron, 
atiele Went a ngton ™., cago, . _ . , “oC Tr 
ICE-HOUSE AND REFRIGERATOR 
| Directions and Dimensions for conetruction. with one 
EW C t | f Val | hl P fiiustration of © house for preserving frait from 
OW LalalOQUe OF VAWADIE FAPETS | seston te 'cenwon. ‘The air i» kept Sry ant pure thronwh 
out the year at « temperature of or met 7 ( Te 
contained in SCIENTIFIC AMEKICAN SUPPLEMENT, sent | tained in SCIENTIFIC AM ERIE SU Pree rNo.114. 
free of charge to any address. " Price 10 cents. To be bad at this often and of a'l news 

MUNN & CO., #1 Broadway, N Y.| qeaiers 


HYDRAULIC FLANGED HEADS, 


OF IRON or STEEL, ror BOILER awn TANK MAKERS. 











‘Unegqualed for Strength and Uniformity. 


THE DICKSON MANUFACTURING CO. 
SCRANTON, FA. 
57 Oliver Street, Bosten. 112 Liberty Street, New York. 


96 Lake Street, Chicago. 





BALI. UNIPOLAR Syetem of Electric Lighting ls 
cheapest and best re or ine bor infor- 
mation, CUArAanlees and estimates, addr 

NOVELT ELEOCTEIUC ce 
oth Lecust ™ts., P Mindetphia. 








T° THE STKEL M AKL s ACTURERS 
ch i 


UNITED STATES OF AMERICA 
UNITED STATES NAVY DEPARTMENT, 


_ 


WASHINGTON, D. ¢ Aug. 21, la 
The attention of all steel manufacturers of the United 
| States is hereby invited to the requirements of the Navy 
| Department in the way of armor-plates and heavy gun 


| forgings, for the prosecution of work already authorised 
by Congress 

This adveriisement invites all domestic manufactur- 
ers of steel to specify, in competit nwith each other, 
upon what terms they will engage t prepare r the 












production of and produce the forgings an -plate 
| required for modern ordnance and armored and po 
bids will be cur lered except such as engawe Lo produce 
within the United States either all the gun-steel or all 
the armor-plate r both) specified ir hin advertiee- 
ment; nor willany bid be accepted unless accompanied 
by evidence satisfactory to the Department that tae 
| bidder is in possession of, or has made actual provision 
| for, a plant adequate for its fulfliiment 
| Bids are heveby invited for supplying Chis Depart ment 
| with the under-mentioned material 
About 1,800 tons of steel gun-forgings, of which about 
Si tone will be for gune of six inches caliber, 70 tons 
for guna of eight inch aliber, and Ul2 Lone for calibers 
bet ween ten inches ar welve inches (both inclusive 
These forgings are t be delivered rough bored and 
| turned, and when in that state the heaviert forgin 
| which enters into the construction of a gun of each of 
| the desired calibers will be about as follows 
| 6-ineh tons 
s 
Ww * . 
wy“ “ ° 
| ft i) 


J 

| All these forgings must be delivered within the follow. 
ing times from the closing of a contract, viz 

ror 6 inch guns, ® within one year, and the remainder 
within 15 months 

For 5 inch guna, within two years 

For Winch and larger gur within 2 years 

Preference wil! be given for earlier deliveries 

Also. about 4,500 tons of steel armor-plates, to be of the 
best material and manufacture, shaped accurately after 
patterns to fit the form of each 4 ease) for which intended, 
and of such sizes as may be required, varying somewhat 
as follows 

2D) feet by 8 feet by | nehee thiek 
m by 6 feet by 17 inches thick 
a by 444 feet by 6 inches thick 

There will also be thinner plates 

For information concerning shapes and weights of the 
gun forgings and armor-pilates, what parte must be 


| 





manufactured in sets, time of delivery of ench set, the 
chemical, physical, and ballistic teeta, which the metal 
muet sustain in each case, and fora other particulara, 


apply to the Chef of Bureau of Ordanos, Navy Depart- 
ment, Washington, Db. ¢ 

Kach bid upon armor-plate niust specify the time with- 
in which the bidder will engaye to make delivery; and 
preference will be given to earliest pre pored deliveries 

Proposals must bein duplicate, sealed and addressed 
tothe Secretary of the Navy, Navy De partme nt, Wash 
ington, D. ¢ the envelopes indorsed Proposal for 
steel gun-forgings and armor 

They will be received at the Navy Department until 12 
o'clock M.on the lth day of December, 1t66, at which 
hour the opening of the bids will take place 

The right la reserved to waive defects in the form of, 
and to reject any or all bids 

Ten per cent. of the contract price will be retained 
from the payment for each article delivered, until the 
contract, as farns relates to articles of that class, shall 
have been completed, 

Separate bids may be submitted fur the gun aetee) and 
for the armor, if any manutacturer so desires; but bids 
covering both will receive preference, other things being 


© 

ids will be compared in two classes, 
wet. Gun Forgings 
Second, Armor-plate 


And the total sum for which, and the time withir 
which the whole of the material covered by each class 
will be produced and delivered wil! be alone considered 

VILLIAM ©. WHITNEY, 
ASeeretary of the Navy 


; ‘ A, 
NAVY DEPAKTMENT 
ABHINGTO November 6, 19% 





The time fixed by the forexoing advertisement, dated 
Auguet 71, ln), for receiving proposals for ateel gun 
forgings and armor-plates, viz.: December 1, 1). + ex 
tended to 2 o'clock noon pore hh 1, 1, at which hour 


' 
the opening of the bide willt place, 
WILLIAM WHITNEY 
Secretary 0! the Navy 





Barnes’ VFoot-Power Machinery, 
complete outfite for Actua) Worksnop 
Busine oe. Head what a customer says 
Considering ite capacity and the ac 
curateness of your No, 4 Lathe, 1 ao 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. | can torn steadily 
fora whole day and at night feel as 
little tired as i? 1 had been walkin 
around Deecriptive Catalogue anc 
Price List Free ¥.&J00N BARN ER 
Oo. Address 10 Main Bt., Hockford, UL 








ores 8 BRARD ready by 
A ott oe 








wires RBY, RUGG & RICH 


KDPON Manufacturers 

Vatent ood Working Machinery of every deserip- 
fie m. Factlities unsurpassed, BKhop formeriy ccougled 
by Kh Ball & (0... Worcester. Mase. Bend for Catalogue, 


THe CHEAPEST AND BEST 


Noto ENGRAVING 


67 PARK PLACE. NEW YORK 


CURE Fhe DEAF 





Pecn's Patest lernoven Ovemore 

Hearing, ar rform the work of the natural 
ng Teviaibie Siontortable and always in position. Ail 
con vertation and even whispers heard Matinetiy Bend fut 
Ulust rated book 4 testimonials, FREER. Address of ca n 
eS MIBOOX 0%, B63! waasuny, Ee w York, Mention tois paper 


es 

Ite Cnoses id a new and rue 

conefai Ct hy at your own 

home one who was deaf 

twenty-eight years. Treated ' moat of ther ed 

epectaliate without benefit twret himeaell in three 

months, and since then >t rede of others Vull 
a Pare os t a“ 

‘| Weet ‘ t New York (vv 


CONSUMPTION CURED 


“QMO LUNG AFFECTIONS gcTIONS 
Home Treatment. A late discovery by a celebrated Gere 
man Physician. Isa POSITIVE remecy in Bvery Stage. 
Treatise with directions sent "EE to ony sufferer. 
Dr. W.F.@. Noetiing & Co., *) East Hampton, Conn, 





ELECTRIC BELT, Puspens’ ry 
ete., for Kidneys. Pain, Nervous an 
Weak. Fortune for Agents. Boos free. 
Unitep ELecraat Co., Cleveland, O, 
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Wovertisements. 
iside VPage, ench insertion « « - 2? cents a line. 
ack Page, each insertion « « « 00 a line. 

The above are charges per agate line-—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may he ver- 
tinements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
réceived at publication office as early as ‘Thursday morn- 
ing to appear in neat lesue. 


FOR SALE. 


State, Connty, and Territorial Hights in The Family 
Kmergoncy ecicine Cheet;: or will be given to reliable 
firms on Royalty. Canada for saleinalump. See cut 
and descript a in BOLENTIVIC AMERICAN, Nov. 2), 1886, 

Address Dr, 'T. HUTTON, 
College of Physicians and Sur eons, 
HICAGO, ILL. 


HISTORY OF THE LOCO- 


A valuable and interestin 


, '? . 
AN OUTLINE 
motive ({ngine tn Mngland 
paver by Theo. W est, giving a chr: nological sccount o 

» Various inventors who tiave worked at the problem 
f team traction upon railways, anda brief description 
of the motors devised by them, Contained tn BciUNTI- 
FIC AMERICAN BUVPLEM ENT, No. 541. Price 0 cents, 
To be had at this office and from ‘ail newsdealers, 


PATENT 


JACKET KETTLES, 


Pinin or Porcelain Lined. Tested to 100 Ib. 
pressure. Bend for Lista. 
HAND, BURK & CO 
614 and 616 Market #t., Philadelptia, Pa 





COLD AS A CAUSE OF DE AF NESS.—A 
short but comprehensive paper by Dr. Theodore Griffin, 
anewerlng the two fmpurtant questions: How can the 
injarious effects of cold apon the ears be prevented? and | 
be cured after they have been 
AMERICAN BUP- 
To be had at 


secondly, How oan the 

develuped ? Contained tm Ren Ti Pu 

PLAMENT, No. 265. Price cents. 
oe aud from all newsdealers, 


this 


Established 1837, 


Machine Knives, 
L. & 1. J. WHITE, 


BUFFALO, N.Y. 
Planing, Aoulding, Shingle and ere 
Mtave, He oop and Veneer. Plated 
tock and Blanks for Moulding Catters, Other Machine 
Cutters to Pattern. Moulding Cutters can be ordered by 
number from niveraal Moulding Sook. 


PHOSPHATE MINES OF CAN. ADA. 

By Beau Mont.-An interesting paper describing the 
various mines of apatite or” p Fos 4 Py of Canada, 
Geography and quolony of the p pospuate districts. How 
spospuste hae been formed, e various mines and 
beir products, Contained tn r MENTIFIC AMEKICAN 
SUrrLemMent, No. 64 Vrice 0 cents. To be had at 








this office and from ail newsdealers, 
Tranemission of ower. 
Suspension Bridues, 


ramwnays, 
and otier applications of 








Trenton [ron Co. 
WOKS aud OF FICK, TRENTON, N, J. | 
New York Office-Coopen, Tewirr & Co. 17 Burling 

Slip Philatelphin Oftice 4h North Vourth sireet. Ohi- | 


ago (fficoe—liH Lake Street, 
Asbent« ” and Hair Feit Boller and 


ASBESTOS fstotsrithteen ‘naan 


of all kinds A. hao tured and applied. Hatimates given. 


ICH-HOUSE AND COLD ROOM.—BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIVIO AMEKICAN SUP- 
+LEMENT, 5. i'rice 0 cents, To be had at this office 
and of all newsdealers. 


Veit Works, 101 Maiden Lane, N. Y 








Montion this paper. 


INTERNATIONAL INSTITUTE FOR 
iquefied Carbonic Gas. 


BURUNLER, 87 Broadway, New Y 

, ’ r . 
HOW TO GRAFT,—A VALUABLE PA- 
per: wiving complete directions for making various 
inde of grafts in fruit trees.—Cleft grafting, slip 
bear's mouth grafrin ep I side 
grafting, whip vatting, sac ‘dle ting, tongue 
yates. apli rafting, crown aramian. Grafting- wax. 
faxed cloth, With il figures. Contained in ScIENTI- 
Ft AMBNICAN BUPPLOMENT No. 540. Price 0 centa. 

To be bad at this office and trom all newsdealers. 


wm. & MAA Mis 
Vrovideunse, U. 1, (UVarck @t,) Sia minutes’ walk West frometation. 
Oricinel and Guty Builder of the | 
HARRIS-CORLISS ENCINE 
With Hirria’ Pat. Improvements, from 10 to 1,000 H. P 
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